





Nature, th old Nurse, 

Took upon her knee, 

Saying, Here i s t 0 ^ book 

Thy father wr jtten for thee” 

— Longfelloy)7 
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i fasrpire *Ffr*rt«mrc: e t? 

C^W*!! ^f<J3t5 Sf® IWftftC® ^5 <K5 fasstfs^s *ffb®- 
fffOTIt C^T^fl Popular Science Series i£i<I ajpW 

*rrcs i fag ^wfagg srf^wwt? <?r?s*t fast® 

«i«t? i ^tsrrm <5prni Prcsfat’tir fasstw? *ras? 

c’Fto <aig srfa, <4srer 'sip'rfcwa fa l 0T»RwiW'« ^ 
fait* f i n , *i s i f^tsr i fass ntk^ 

<s ^tusnrai ^fws ntfacsw ct, 

faCT^St faS5tW<t ?pfB^3 gl «I«W! 

?t?t1wi<j faw%»w?r ^ nfe^ra safari, ^ctw ’nte© 
=*fa ®t?rf*f’tc^ *it«ii 'e fasr fas? gc?* «rcir fan* 

*FW OT5-*RT fafa® 5?3tt5 I f»wt^f- 

fei* siwiss « *resr-c3t«j 5pfa^r?t w® *wt*i®* cb^j 



i£i^* ftre*«t « *t?fa-*r3Tft? -stfaqit 

to w® ftsrr® s^r.® «rf^® flaps 

’KCTtfsr® ^ftstft i 

(?n??4t^5Jr H^g5 SlC^t^t'X ®§tPftj ft, 

sicsm t$ia *fi'§f*!ftf cwfcrai ft?rtcs^ ®«§rar 'ftsta 
*ft?t^®3S UfteVt 1 ! I 
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< *) *nifcfa . ••. a** 

( k ) csraf^srty-^ . 

(o) jppw srt^-faqto . 

(«) jr^si ^1 ... ••* ... in 

*?*ra Rwftr i 

•ratal i 

(i) "*rata* ... ••• ... ***> 

{^ ) TO^ife* . 

{«) ^}c*ifara ... ... ... 

( 8 ) arcrttas ... t<1 ,,, ^ 

.(<t) w*ft*lfara ... ... ... 




arratofa c*R ^tatwa «ttfaata aa i *rwa 
■ifftriM cn ‘srtfa’ ^ ®t?i cat* aa retaai ^fatc® *tta i 
<sto m *$z*r, “^tata "tffa,” “^tata ” “=srn*rNr *tr 
afare sn i tatost ^fatre *ttfk®5 ca ‘*rrfa’ *rra ‘arma 
^a? 5t?r i sit af®ratff *ifta5i caa wftaa atfa?aTa 
aa i ataa cw awl, srfflari <4t cwaiaa« astt 
«m$ i caa-acaa ’to&i aaa aw i cat aw faai 
atfecaa aaa srtsrtw? fw> i a«faara, ataaata, 
*rtajmta, «rwaa ata, <aat "*t*fefa iat ’Tt^t aw fan 
saiata caa-acaa atfoa aaa afai afScscf stat? aaa 
s«wre. «rr*rf? aws *ttca i atam^s sf?re <5tata 
ataacaac* “awft aa” aal at*i atca* i ^«fK ^ 
gt, a*f gt, atataai, §t, <sm <aa° aa-^aiata gt— 
<at sra?t ata i acaa caaa aw it^i *iTata artatata'® 



*33gsT3 *3 C53i3 at C33-3C33 « «W3F SFRRrl 'Sffl® ; 

C335ft *t*l CeTts^s>*t i 

Rt3i3 «it3iW3 3i#t3 cw a*s?n, cwt^fri sites at 

cwf-«o?'Q sit Rtcs i -at CT5-3e33 <s»rrcr 3t*n- 
33 wff«. i ^mi 3i*i fag. *rtt a«rtc3 ct »pra 

t -m\ 3i *if3*tt3s 3t3 «k»f to? nf?^ ?? a3t ®>rf3 
sn»r 3 ®pp 31 ^ nf 3 ‘i® 33 i sfas srcra 

*lt331 ‘?sw ?-s3l’ <rf®T I t3t3 F§*ft33 ^5®Tf5 a3? 333?R 

spfte, 5itf5tg I 333333 3Jt3 td 3^ 33RC5 *f#ti;33 
>» 

FlfiffsW 5C3 f ?3lC$t W5-33§t 33331 333 a3^ 
C3313S S!3Tf3 31C5 I §*f3 5*Ft3 333> | at 

3133*3 ‘RTfal’ 3R 33331 I C33-3C33 <7Ft3tS ft 5^3 
31 *t*r at*rt3 ?tcst «(tft 33 srtftre *trf~3 a3? 333 3 RI 
33313 33 'St?T3 3I3T1 3pf3C^5 *ftf? I 

3ftR a n3TS 35 £151? *3 3sf33tCS C3 33^ 

C33-3C33 f51313 ftft 33 I at 33 ft^ilTf -3^3 3t3lT® 
5t5l wlfaic® *ttf3C5I C31331 *13 (3? ?t31 3ttC3 I C3 ’Stag 
TR 3 ? <R 5tSt3 333113 3l3lC5 333WI *tfwi3 *lf35S3 3TC3T 
a3° 3t3tC3 §St3 C3T3 "StlR 3R 3*f^3 31 C3CT3t33 3t3l 
31 *tC5 <R f33C3 3^31 35 f331 3tC5 I RT3TC33 at C33- 
333tf3« 3t3tC5 3#f1 *tf%3PRT *ff35?3 a3l C33R5 
»I3 s ?t3 3tC3 r.3 f33C3 Rt3lOT3 33331 $£ 3131 $fe3 | 
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'sfe? fa fen fogfa 

^ta? 'sw optHi inwfa i 

csnrai *m»it *r ct « ^rw?ra sffisi fen 
«imw? *tffa t£l^ stufts i 4 fecsr srm; 
sjtfats *ttfa;? i c^t*m wtfai 'srfas srtw ^ 
'®T*'fa ^ ®ifa-*fa?i i tat ^ifa^ra ^rfat cnc^t «t?; 

w feuw«t) 1 ^hm f® far ^rt^r^-tsife'® 
ta^tft *tfa-*rfal I CT^ff-Q ^1 5fa$ 'Sftfa “ffe 

<^5l” 3OT I 

«tff?C«F ^ifaf^S fe? «RW ^of 5 ! ^31 3RT ; 3«TI— 

(«p) 5r^, (sf) c'ft^t'Q *1 «t? >a^ (n) ^t£T'$I5f I 
TOntt 31 siwtir ffa; tstre bearer fafa i 

C^tre , w>l*i >a^ §ff?r ssFt i ^■et^resRT 

^g •« fe«T?t «*[ff | sjt3t3 3T3, ^*3$, 

etrefa (?tcs *3fa ), iifm (353 v fa ) 
'g tsm^rc^ ^ ^ ®p®n, ^ ), 

<S*^F ( CTfatfa ) *G ^ffftf^S fetgj | 

I 

*% *w, 5f, g ^ gt gtti i t$r?ri cpfcs^t 

■51 'G 3t3 *»tcf la^fet ^51 «TW I C?C53 fe5t?3 

*re®i *rat ta^*r src? i nrcntft, ?tfai « 
ta^ ^af^ *nai fa$ f*t*pv wra, f^fra ^^1% 
csfal osrfai i 



aurpr %-s 

* 

^itcsTt^ri *rfe®r.51 

( i ) (skeleton or bony frame work ). 

( ^ 31 *1W*r ^*13^9 ( muscles or fleshy parts ). 

( <1 ) ( digestive organs ). 

( 8 ) 93F WITO 31PT^5 ( organs of the circulation of blood ). 

( $ ) ifr*f'2J*l*| ( organs of respiration or breathing). 

( * ) <*i?; ( brain and the nervous system ). 

( s ) -mihfmwq*—' 1 ***, Hf, *13*1 43* Wif—(senses) 

( > ) CWTOf « 

CSt^ral *r*C»fe 5?ra C’Fftsrl C^Ft«f *i3c*?f<rcri5 I 

*r*c?i cwf'Wi sitfows c?c*i? 
’irfr *n tfat? fa*53t c*f*nri i ^rt^tsrt tatera ’rrft 
CWf^RIt? 3T5T?1 btr c? >iwi>! fan 

fj&tfS «ltc^ I qftfa Sffa® wfcratf 'SRfa SJR 
CT ^BPCT? C3T3 ^ifefl <£fate 'Sfft'Q BffaSf'SSfa C^*R 
2p3f.?C*t gfalTI *TH I v£i^ 51 fcfapHl ^-5 ^fta 'Sfa <R»t 
.^ftrcs *rrfa*.'? i 4 $ IfgR «mr *iwpria; firefafa^ 
*ft6St fatCT [\w 5Vf^“? Rftf. *R1— 

( 3* ) TO3t** $ tfaw 4t *1^9* 33 i 

( 3 ) * tfTO 4?,&*«$. TOlfl W 3*C3 I 

( * ) TO3W5 f 4$ <3**S 3lfatf5 3* I 

( * ) TO3C?9 $ IfW 4$ ^3$ 3J33K3 3^*R 31C* I 
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< « ) «rt»*WS « fifrerc «l**t «W *R«"W *if^5 

TOifaftfc I « «K"I «i^*lj 5tc« TOflS 

■Fist* ^*i*i3it i «rc fo cw ^ w fa^*n* ?tc®i 
*1W C*FS ^t tfSR «WtH W^J *H »lf^fto 5^31 ^CV5 I 

*Tt51?r f^TOTT £frej^?l ^jW W* 
^rfcntwi *fwi cwi i ewe* rfmtfw (7r— 

( ^ ) srNrrcws 's ^fln 

ensrFsR i orator* nt?* «rt*na^r, fcf»Frcr nw 

*11 *P3?l1 I *retP|1 ^J®f® CTO tf@J? E?I 31 c®*tfsi srteT* 
*tt^® **w«* ws wi *tfa *11 i tfsw CTOJ ^P11 
*fl ffcPI 'SlW f*tf®S1 tf»*t ^31 *tC® efctfar 
«Rt5fw <*rtfocpr «rf*rfc^ fj j *rcfe i «rr?nr lf»t*%?ro=r 
«ttwr W *Rt«ri, c®*r « sfr.Pt<t c®*tft to1OT3s 

^rtc*rjn w f®*t <£ppni *ttwj3 ®ii*p»^.; *r«ti-w 

«, »* * 

( s ) ( strength- giving f\t 1N*I* car 

bonaceous ). 

( ^ (flesh repairing) 31 (nitroge¬ 

nous). 

( o ) isftr ( health presetving) J) Isifir® «1RT 

( mineral). 

$31? ^*ra atgii *tWtc*i jii wem i 

*$ jpsjc^i f*^® f*m*i nrc wlf^c® • m , 
fsRRlfct •srtcaiTOI *£31 sttiv l 



nfosTtn ^r?r i c^5t*i?i c^ c?*r«ra 

c^*fw cwitc® Prai «rts* ®cs 'siw^ *ro ctRsi stfats 
cs ^t#t c^«r $$us &f?rsi c’tc*! cs Tfw 
vffxsT^srrfsn cnnrtii fil, tineas an 's 'si^ a^mi 
'f®jtfw nfissi «rtc? i ^1 <af®si cnw ‘siafns? «i»ti? ^»r 
nsn refest sri ftw ^^taa cm nts si, cnsraj 
nassi , «OTta ®r*i c*p1^r?ri fwc® *s \ stoma's «rt?f% 
®ST SCS 5 ^if%t*F5 ?tsl ^slna? ^t? wt nswsi iffi, ^s, 
«?$ \e fihrt’f thrift' stsi Bianca aft^f® ?s i ^taicn 

tfg?S 'S StSSCSS ^SCS? ^PTI? <5^*1 3^ f%f^*l ^ntW 

fstf® ill ?t;:?r ^sifwnta 5 ^-•f'lj \s 'bi^ 3 ? ssfasi ctct i 
— 

(1)" ’rtsRCTf« ^f*H ar#ri 

nftftts nftepi srfftre as | c®wn wre «3at®s 
■sinfa^ta itf§?s csfaats f% ? ^a<n tfss ems fa? 

J Bfnata *m SM SR «f$j SSia, 3f5fP!? afffec® 

ntw *rta f ® s 5 ? v assr, ntfsa* ^ f^i ^r® ^ 

rcn iii i jp^wi nfssrta nfWr in stfscn ait si irflei 
sea, *ram ^f*rcn ®ct nswr «tpBf lirat apes »pto 
^ ftw^tsi atai nr.® ai cats «r«i azalea 

^tf*ai sis i tfecsnr ca am, 'nnfsats amfaspi 
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5 lf*CT 5t$i;55 tfo 5 <?lt 5"11 1 *<1yW5 

■tfteRr f335 <il5? 5tf55 ^35$ ^$515 <2tC5tOW 55 I <4$ 
C5t5t55 5l«f «IC55 55C5 5$C3 *l1t5 I 3t5 3?5t 5151 
c*fr® 55t$ 5^C«ra ^5151 C55, 31515 5^55 *11.5 

arlfttfS *tff?iC5 I vfWC*1 5^< (535^1 ^tC®l1551 551 515? I 
( 5 ) srT^ff? « ^55^ 5R5tt5 5^^ 

Stft 5 I 55 <21515 53 553$ 53 515515 55! 515 

33$ 5 *ipR 51C5 I 55? 51555:5$ *tf^?5 <i!5? 

5|5J55tC5t 5!5>05I3t5 ff$i 51 §*rfl3 55 I ^fs|fft3 

^55 *1C55 Sf^ 5j(Cf 5l?lCT5 C515 C5t5 55J551C5 
<at35fC3 C^rm *ft$5l($ I C31551 W.55 555 wf551 
5ff5C5 C5 5C55fk5? C*1151 *tt5tr.5 %15 5lf5C5 5lf^5l 
fifC*r« 31515 5T5 §f®5l? »I% 51C5 51 I 515 ^%3 
*ttf5C?f'8 5?55 <J5 5tl5T5 15531 5tC5 5| I <il5*f 5ltC5l 
5JC55 ^5>t^ 51C5 5151 C31551 55 5$W SrlfacS 5lf?t5 I 
«15tt55 *tW C555 5J55ft5$ *t%5 U,5? 5515511:5^ 

f$T, $f@W!| ♦IW'S f§5 31$ I $fsR f5|fW5 5155i3 51 
5$f.*l$ C*115f5if5It3 5f?51 *tf351 1F5 5$C3 51C5, 55?Tl 
®ftt3 51C5 >il5* 3S5C5 vflt55lC5 ^5*^51 5$51 *1175 1 
*15*530— 

( $ ) 5T55W5 'S ^5155^ «t3J5 

'SR«f 5{*t5 5i?t»r?[ *rf$3 5^f5f*t^ I ^*fl«- C5 C515 
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*R5 «l55 «R*fe ^5t5 55 I 

*355 fV C555 $f95 51 5CS5 <fl5sft «lf® 515151 *R»f 
f55^r ?tCT$ 553 tf»5 51 5S?l v<W5tC5 SjS’iHl. 51 
*ffwfl5 5^51 5C$ I C55 5TOS'S f§5? I ^ f55t5 
<il^t 551 5f5C«ff I 

^5515 *£& 5jfV*5 5l<5, 51, 5t51, 5t5S, *[5 « CSt«t 
<2fff5 5501 ftfajl 5>rf55 "«it55l 55f5'.*T C5ti> 5f?t 
! 5t5 ^55 C5^t 5T.5 5C5 fs&t^ 5Ql C5C5 5®1 5C5 I vfl5t5 
C5&tt5? «Tt6§1 50 TO 5*30 5T5 l” <855 5501 fafiral 

f 

ffV 5 tW 5sf?5 C5 “C5^ « C51>fO C5C® 5t?t5I 5*55 5l I 
« 5f5 f5CW 5ft5 ^C5 *F5 ^551 C5tfe ^JTO !” 5f®I5l 
5^CT J5 ’ffirai 5f55 I *555 5T5I5 «ft5 ^fV 5®15 5|, 
C5t5 fVf CT5t5 51, 51 *515 515 51, 5t*5 5t5 5t*5 51, ^5 
5t5 51 ^C5 51, Wt'S ^5 f65t5 51 I lil^fOf 5^CT l5f55t 
5*$!51> 5^5 c95“ ^55t?F «i|5S5C5 spf55l 5tf5*T I 505* 
155 515, fe?5 *5 ^5t? ^t5l5 '50*50 5% 5^51 ^5 I 
fV ^C5 W5 *555 5*t<|[fV f*Hf$ ®lt53 ^f?5 I fV^ 
*5t5t5 5*51 C5TC5 C5* ? 5T*5, 51 thrift 5501 fafOl $55 
5f»0 5tf55—“C5&1 C555 C5t® C5t«f ''5t5tC55 #tfV f*C5 
5'Ql C*TC5 591 50, C*55(5 «lt9 9150 TO SOC5 I 
51 ’Stt, 91551 Jlt5 C5*t «5 TO 5f&5 51 l” W ^W5 
C55t51 9t5 IV 50, f55 s 515 051 f5 5*f551 5fO I fVg 
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? 

mfw*! *n *rNi •itf’W i ^t*i e»t 
ctt *Ff?c® *itf*t*i i C6t*t *tf5*ti *p?i wfar® mf’w i 
5t® *ri 5t?® *rtf^i*r i m*i jprt «pf 

<2f®jc9f® *rc«fj c^'Rtr®! 5^»r i ^tr®c*f ow 

fan «w? 5tc®cs cwfan \s«r*t ^ww? fossi 

5t*T ! 

*f>® TO if|?t «lf® «tt*5^I-‘5Jt*B% *13 *15*1 
<21*8® 5§51C® I 5t*l*ICWC5?! *T5 ^5*1 Rt*5% **[ 

t 

«it5 <n^T>t'e *nfc i 

( * ) 5^%’r m 

5^5 c*t *13 <£t^® ^c? faifa*^ *w=rt5#- 
f*if»t*i> *ttc*F, wi'e ^f*s *rt5 ^1 1 ft? csfari cufa® 
*tt« ct f*r® f f*i& 5«515 f*R 5tc® apw 5^51 
C®SR <£|*f3R *pC^ 5*1 | ^fo*1 «rpr *?t*15OTE5 t®1 

oq^t t%C*f^ *tt«faj I «J»^ CT Pits *[*W, *ps 5$t® 
osta, vfft ^fera cm wPtc® *tt«5l *rl5 i «t«ft«. 5tm- 

ot5 ’jKwpi ‘ 2 fr« 5tc*r «rt? ®f?tr*p 5 $r.® c*f*n 

*rt5 *ii i fag OT55E35 «rftr 4 *p «w* 

*tttf I 5tmW5 3FM! 5^51 5*R §5t5 ^<1*155 
•Sttn 55 'sm* ^5t5 ?Pri cm 55., *11 I *5C5 Wl 
®151 «I WC5 5f%5 *11 5§5I *lfl5r.*p m 5$C® 5*1 Vc51 



051551 C5l«R5 SFR C5 ^f$C55 ‘55*H?l’ (boiler) 

51 *tt55*tra «rta, spq 5t?t*r sfcn 5t , *t era® ?5 

<451 ?tr B( Ta carta sw i ^ ‘559H5’ «i®^*ti 
*$51 ‘55ert5’ <2^5 ®f?rai tf@H 5t*rfe® *tffl 

*s 

5t5 t tfiH >1515 5fff C5515 3p *t fan 5^51 5t5 

*51 ®tf»51 515 <5E5 tfgR 5t5lt5l <5t*1 0515® ^fk^ 
®a 35T51 ^515 *Ttf3C5 I 051551 5f? 

a*i’tifto® 5fwi c*W« fkri 5t5F 5tr.*r af^rat 
«ttf%a ct c^t5 5 ® c5>*ta 5t#t 5ifk*it glaw arfa 

55^? *ttft5 Wi ’ *ttfafl 5?f?5l 5tt5S I $5tW5 5C5J 
<455^5 fkll 5tfl5 5l5?t5 ^ *|^ 5*fk<5 5sfk® 

5t5 UI5t 05^ fifOS lira 515 I 5lft5 C5W'® 

f?| C5CT5t555 5?^ f5R1 0Tf55t5 mi *t?W 

5sf?5l5 i2tC5taR ?5 I *F1?«1 5E®l«l^5^ttt 5^t ^5^5 
S^5 51 cm #1?15 c955 *1% 5151a f%f5 ^|55«tC? 

^f$5 c2f^5 3sfk55 C5 ^515 C5H5 ®I1»I 5t5l*1 51 fW>T 
5^51 C*lC®t ®t?1 *11*151 J RC«Hf»r® 51 C5515® 5^05 

*1ta 1 fkg ^3^ *m5*-t5 3rt5lC55 W5-53 ^55®1C5 
, m 5*f55l($5 C5 ItltC® 3TH51 5^05 C55t5® 55<Tt5 
«ff%* OT'«51 «m;5 I *r5»£ <i)3?5T5l 5*11^51 C^faiOT 

®W *355t5 W1^C5 51 >!3I, f~5^ ^555151 51^5 <511*51 

c’tcw «i?i 3rt*if5 cvt^i irfftin 5tk5 1 



H1HHOTH 




( « ) ft ? 

Hfaratfs HtHHws hs i «<fc h^fh^stsi Ht 

ft T CStHHl nfttH R ^fti C* Hi HftCH ? C5tT> 

?tre H\? 3 tghth ntn^ 'j f ft i h^shs *tftHW 

’rai Htfc CH Cfti> H^s Ha 5 ^Hl Hi f *t ?tCS CH1&1* 
S'SH'tH HtH$ I ft§ HftftH 5 ^SRI HR I ^1 'fft* 
H*! H*I1 Ht$R *ttR Htai I ^R i£& ^ft? 'H'f ft ? 

*$& gt#HsTH ?ft? HR1 HftHtff I 4H5 ^ft—C5Et§ 
H® SWl ; JIH* fft—WJHH HR1 I 'W'SI 

C5t% S^C'S H'S H«Hl CH ^ft Sftt? Hssfft HHl HtH* I <$tl> 
<ifti>1 ftfHHCHS H5 H^fttfS CHRlt ERIC'S ftf CHI’! HR1 
'HtH*R* I HR HR CStHtH 3tR> ^ <fQ Ht°H H%tR I 
Hft ^ HtfHH'QRF Hv5 H'fk'S Ft'S 'SR StPtCS 
«lTR1 ftf HT°H Ht^f Hi ^f?W 'SRI? HW1H$ f ft 5?R 
*ltR HI I CH^HPI C5tHtH HtRi Hf«t iflVlW Tt*1^ HTRP, 
^tH '5t?1 'HtRl 2^1 HsftCS St'S 'SR CStHfR? 'SRtH 
Hfts <51101 HtftH^I HiWS HsfHHl 9ltR H$R I 

HR HR RtHHl WW fafaHl fajjft Htffl HpfHRif I 
iflHH HHH Hft «m HH3WWH RltH* «(fftHl S3 

<®t*tfWHR H1HR5 ftl^S SH <$t*1 H$OT *W9^ *tlRl 
arfHHf ftfft? srfH’S'H* $R I ■ilH'StH’TfH &tfV5 arfol 



tstn « *n <r fagft ^nsttc® ntfk* 

31 I «(S54? OT«t1 C*t*f CT CTt *jat®^ ftc® ^ f%f 
fsrfim fafete ^nft® wt fajjftt <n«rc ^rfaTca 
nfc®l1 'Sfffi? tst'Q OT«H CW CT *f« CT fafot *3# 
f*rf«f® ®t?i Pt^csRr *if?® fafar® ^i ^bw« 

f^rewt^ fi *i i *tt* ■'jest's 5 f^tpfs?! ^ife® 

fafaa® $^ri ^t? *t3®st *firo i 

* 3 fMlt® «rtts, c®*fR ®w* stfafa*'® 

«rfanr «r*i, ^ « wiwt® ®rt?t% awtfw *£*rra ?rortt$ i 
&s» ?tfera? *nrt*f *i*®i c*fa? *tw War® ^wi 
(M&z jrfirs ^55 *nrttf *r$tera srt^- 

<m ^ffanto Mr®. $*t*i ®*r cwr? «rpi *rf?*t® *3 i 

» 

va%3s*t afateW* *twttf wfa*t fe*tfc3 cwc*3 src’mn 
*rfa*t® 55 «iW «lf® ^rt»5% C^t*tC*l CTG53 5lMw^ a ? 

•ffjft'f *w*i ?^c® *mrst*r <5j?«i ^ftrei cw? $? i 
ud faroi csttoi *rc?! *rtt3i «rc?w *«ti ®rrfe® ntfaw i 
strict* f% «if*^j c^Wi *ifS® *re arffat? ®®$ 
?$w 1 

inw wj**! **1 jrac^ 3«n 3i$c®i5 1 ca'prai *iin 
*tfat® *ttf?C3 CT SjttfWt? ?tW*t% ftRII 

® 1 tr®^ c«rwi jpww* fe5l >p»ht i *rtR- 

c*i% <tsr fiwi ?? Mt«. *ir*nn *hr ?f«r, ?t® snf® 





®nnri wre? f%^r ct c<Ft*t faF5l w 

C*1%I f%f VS ?? i 3R*t? SR5C*t% vs 5^75 

srtcv i 1%$ vfrsi sT5i vft 'ststs *n?m*t w& , t^i e r® 

^ vfl’ffWC’F CW VS C$5l?t ^RTf? '-fit S^StSt 
3f5t5 < 3? e l 5^51 SftV I *)55f C?C5 VS5?F5 VS 

«e ^‘t ftpsl sfacstf i 



</5t3iw3 3w 315131 <2tfis3i wf«rati ^t5t3i 

srt3 ct £tfa3l 3%® 5^c3^ «t«tOT 3sifct3 bwtft 3sfac®. 
53 I I $t333 S5t5t3 ^33 3lfi>3 <2K33 fart <5« 3PE3 
^3f3 ^ 531 C3 3335*t3§1 ( J3t fci ) 

crfkvm $*i 3 t 3 <iwi 53 3T3 i 433 $51 wfa:$ 

f3*1> C53fac®tf 30>, t*l3? ^*13 3K3 ^5Itft 

^ 5^31 C533 %r^f% 3(3^35 53 <5T5l 333 «Ftfac® 

3131 3t3 *533 *13 $5lC* ifl® f?*5 3C3 3*31 *&ns 
53 311 

3131 *t3rft;33 35®^®fa 5fa 43sf3T® 5^31 ®C3 

faPspS 553TC5 I <sfe C3 vifaft 5fa *33 
51TO3 3f5® 3^ 5^31 *K5 ^5fa *fa *f*5$I 351*113 I 
Oif5.^ 31135 58S> 3131 * 53 * *333 5t5 31^5* 5t3l 
<4=5# 33-3*13 <2tS5 553ft¥ I 33^ 51C53 ‘^33 

*J33 3t3 BfT3» C513TC33 3W 3*3 33 5^C3 31, 5C3 
faWt *t3>0#fa 3533|f3 5tC53 313 *1(331 3t3l 513 J 
53FW '5351 3fa$S(f I 



W»1 


>« 


life vp^Tlffe JTR’tUR?? <2t*ffa ?ft *ttSTCR I 

fefsra ^l *a ®i?wc* ! »rtc?^sr i 

fe*fa C®Jtt?fe ^IWC'RT 'BTt^f® ?1 «IC^3f 


a —( frontal bone ) 
b —*rK-^*rt*nf? ( parietal bone 
c —( temporal bone ) 
d —( malar ) 
t —( lower jaw bone ) 
f —( clavicle ) ' 

X — Wtf^ ( ribs ) 
h —( sternum ) 

1 —C^if'Q ( vertical column ) 
m —far$(f^ ( sacrum ) 
n —'fjWlftf ( humerus ) 
o —ffN$tf^£ ( radius ) 

i 

p —( ulna ) 

<y—( hipbone ) 
r —( femur ) 
a—« iars^nf^ (tibia ) 

/—♦ilWTOft ( fibula ) 



<rtc^ *inifl $6st*re wrsfst^^n « ®*rtcwi 
ntfa i 55R fraft? i c*r*r ntnret 

c^w 



ondfo* ?vl. af?!!^ I 4 $ ?>t&t3§t =rt 3^ft 

C?3§t? C?t®1 3^31 W PSR <37$? 3^35 I 3^* 'S WS’fS’ltt? 
<£lfe fac’*twtc? WJ ^f?5l ca? I 3fe* ^ ^g <e 
^*Fpl ?T3i arc?? f=n*i? <ai?t®R $t3t? aast? 

c^»sf <js ^rpranarai 5Rii ?t?n:5 i 

aitaTa 3^*1W? «rf^f®ra <sjfo ?wi asf^Bf cafaps ntlt? 
c? cwt?? jit «R*r3sf®ia fawt sfRi ?? ?f?rai uiufiT 

«lf^F ’jsg i*|?t *rf??r aPSTBP^I 3? ?fa?1 STsI^ 3t'3®t, 
astaa ?tt? c*t%? c®tw? cg^’trrfst srf 5 ? «m? ^tf?- 
?c«? ^ta *t?m*t af^rs sf^ 5 ® ’in.? i 

( >) ^rf 5 ? f% ? 

5'PS arfaw? ^S *ii?t ®3T3 3? *ttWl I 33Tr.<F C3C33 
*»vn afaal ata *? ai i aat ctfare ^aa^i ^ fagi 

ntacaa I? 5 ?!? art? cw«rra i fan? ansfa* ^3i CTta?§ «w- 

f?C*t? >il«K C«fC 3 ? ?C* ?r. 3 F $313 viPK *jf§at«ia 3 ? I 
SFpg? ’W'K (organic matter ) ^sitasfaas *f«ttC«fg 
( mineral matter) Jnfaa«t$ «tP|3 ^nUfta I 3«f1«. <<|3S 

^ta fcffaas *nrK ?1 atfaa sai ^at afaar aar ai 
ytt? *W«f atfa«fc*t »^3 faf%5 3t?tcf i cstaal as«la« 
f*tfar.a? aitfci cwfaaif f% ? atftaa t? *ft®rf??i ‘cafat’ 

t' 

( jelly ) ?i caigaat? art? c? *m«f «t^ 3? 'st3t?t at? 



®* f»l 


>1 

‘fafof i ®t®t Iwi *rat«f f^c® c®fa® wf »j«t® 
®f®w ^ CTtimi? ®tf <3^® f? i w® ft%fa?t?l 
’stw*i ftt-ftcf? ftc? *rff® »m< tf «®r ‘ p tf% s rtc c i fwftf 
«rtc® i Riser? ft? «n?Wf® c®t*w <4®fi *tfc® 
cfratfftm ®tf® *i*ra ®fc fa® <nfc' f^t® *tfatri c*fc»r 
fwi fa®?i apsrft® ®t?t? ufasrs ct , *rf«r®ft*t Tic*ft 

ft® *ri ®i c®tsj *mi ft? ®tf*m ft® ft «mi 
®tfawi c’Kws ct ®rf® *tfc* c®rt?i ®rtc*t tft^ ®tf tf 

®tf*i i 

♦nrte'J® ®fa f® ®fa® m f t?®fa ®®^ "ftp 
f^c® «ttc® i c®srar fcst^f®* ®ot ftf *ifipr f®®c* 
awns *rftar *rfiwt*t ff®® f'astc® fefi ^® ®*f- 
■ 2 tf«i fa i uro vsfc*rot aattf ft? ®tfaat cfc® ®tfi 
ffC® C*rt?1 ®1CT fl I <£ fffW ffsf nffta-sHfat 
<£& %— 

*wtsn stfaii ift’Q i 

<$f®rat ®r$c*rt c*rfrtro *it$w « $t*wi ^br 
foi «tc*w ^ w *fan Prater i trow w wi** 
♦iwtf ft* *t*t frrat cw *ifasF T$m *m< 

«rtc$. *tn*i S'sst* ^ftt i <w fc*i ^ ^1 

ftro & ^ *%** 5< ?&*! t 

<iflntl5fl 51? Sffiftfafa bra (dilute Muriatic Acid ) 

*wi to? vwm i «tm ^froft orfara 



*r#n stwt ct fastest* ^ wi 

I W«J »TO *f5w *i?itf QfoVS 

*if»nn rm c^tois win *mtf § «rcf *& ^tct i *ro 

$1^51 'Blfattt *[rtfa TO ^51 

fm* i * ict$ *r$ c*mrt$c<$ *iffl i <TO fo 

tro *150* cTfepra <w firc»fc 
cartel *t*i *rt$c^ i 

( organic ) v£^ «rfa$F ( mineral ) 

cw «tr?? fcwrR c$?ft ^t? ^«s 

( tissue ) fafjsrft ®tfCf, ?®I1—( i ) f*fc?i> 5J3 

( compact tissue ) ^ ?l C^Wfa bffe^ *[3I 

( spongy tissue ) | ?fff5?l *RCTT*t- , StTOf»r C$tnt*T C*^ 
f?f^5, i£| 'Qfsr ^s fir?) ’arartTTfC^ fwfe® *tt?1 

?1? I 'Sit? WHft ^fsj %?& >$m $51 fij?t^3 *Tf?1 
?t? ?1 I 

srmcwc? «w? ^f 5 ? ??i t— 

( ^ *f$ ( hollow bone ), CTO *itara *f*! | 

( * ) Plt^l ( flat bone), CTO Wf* ^f*TC ^"l I 

( <t) *TOtf fe OT (irregular bone ), CTO CTOF'B I 

(^) $W1 ^5 ?t«it?*r®s ?t^5 »>ti f^sa$ 

a?t *wi «rac*t? s? {?st? tsa c?*t) i sto?? 

C*W5ft ?l JRWft •5tsr®fsi ^ttft*RI (cartilage) 

«t«ft«, c*rt*mt? wt? «nrN | E?f ; ra> i $?t? f^st?? tt*ti 



wr»i 





^ ^ ■*TTf'STrc 'Sfara (Femur) 

▼—Spent, *1*1 *f*^5 ; 

*—^Wt** C*H*T ( Medullary Cavity ) ; 

*1—'f5TC*ft ; «W 

*—falW!, *1*1 ^ *1t*f I 



*KC**r tf?^?1 C???? <i|?f<2t?t? sftre STStC?' TCI 

( marrow ) ?C»T i wfattff? ^WC?I ??S ?fy?r? 

*rtt?t? ??? ?fe falxes '®f*t?t? i «ic??s *rc? 
$tnr?t^ gfaw gftcs «it?i ?«§i ?tft? *tcs cwft*t 
?tfec? i (^®t*r?n ??s st?i ?t^cs t? 'sta?fa i $w 
stw? §*rc?? ^Tt??? f?c?fr i foca? ‘s’ fefes 3R«t ’tts- 

C*t% (dense tissue ) filfais ?| fec?i> i ftfevj 'BttH 
TC<te. ?fe «IC1W1 ??? *1?f«ff?fa?> I ‘ft’ fcfes 
*R»t ??5l ?1 «lf 5 ?’t'3 VS *Nte. C^TtOT *t?K??f*l?> I 
(«f) 5Jt*tt>1 *ttf5 ’rf*rr?‘i®s ^*t? ^tc® ?^s? 
’sife?? c*t% srtt^ ^t? stst? fesc? a?^? *its*n ?f6§a 
?tcs? ?rt? wtf i ?t?t? tfe? sfessfe^ ^?t? 
^?>ts 1 ?fs?§ sstc?? *it?t? 1 ^ ?t?f? ‘fa’ ?i 

sRW wt? fefe® ?t?t? ^t> ?rec?? srt? 

<sFgs ?s?i s^rtc® 1 *n?t? >at tfrc w*r&i ?fesfa? 

^i>f(.4 $^T>t W0 ’SC?? fes? ias!>t S? ( con- 

cellous ) *WtCS C^tWt* sifesw ?tfo?? BlM® s^w 
iTClSC? I 

( ’I ) ^Pt» T t yfo ^t'B ^t^fe >« < 2 |f few feSIS 
fefetr 1 a mt $?t? c?t? fefe?* CT'e?i t 

'SC? JlWH'lSJ isfc jrfS^ar C*l% (spongy tissue) 

fefa$ «mc B’ffec^ f5C*l^l C 5 #® I l?t? C$t*ffat »Ts«f- 





Rf? ^ ipr Ha rto ^ Hot fHat? 

^TOf? sfagt? str *l«rt< «tw i 

^oftfH ( cartilage or gristle )— J(K C^t?®l 

«lfH ^ TOt? «lfe*t?l ?Sff5, *TC5» <4?t fHfe'SFW 
( elastic ) aRjHc»l? I ?R« Hfe? TOt? I cTOts ?1 

tra^c? “rnn, cTOte ?i sHat® i RfH? to ^ 
•T5 ^ t?TCS CTO f»t?1 ’ll S’S'CTO TO I »lHi’StC ! R 
TO cto®i srfH TOl «rt^s <ftw i 

t 

( ^ 'G ^?fH ( Cranium) 

CTO?1 JR>tTO TO C? ?^TO CTO3 arfe filcTOrTO 
dW 3TO «W I TO*! viRltTO JR 5 ®! tfafW^ORf ^JTtTO 
TO?m fafe i to?I ct a«fTOi «t?*i TO, TO>tTOt?l 
TOt*i TO, e^TOI TO? TO, frotTOl TOtw? TO, 

4 JRTO TOOT TOt I TOOT TOJOT ’StW ^*R^®11 
^rarai cto toj, >m°s to «iwr to 4?? TOtcst 
»raH ^ ?? i 

TOi? tf®i TO? <4TO fTOtff® TOrtHw? i i^c* 

cTOt*l $?1 ??«. TO ?f*l?1 TO ?? I faf ?TOfTO 

TO**?t?l ®fH®1 * ?t Hall? <TO 
5tH?1 cTOc*H toTO TO? 5 *ttf?t? i **H ri^i TO- 
?w? to i ?«n ;— 








© foaj— : TOlft I 


?1 (Frontal 

bone)...^ I 

*fN'( Parietal bones ) 

...rt J 

Wtf* *1 ffi-JlfiHtsnff (Temporal 
bones)...i 


( Occipital bone ) 

CWtf? ( Sphenoid 
bone )...ip* I 

VtWfl? ^1 ( Ethmoid 

bone i 


spitfetfit ^1 ( forehead ) Wit 

^^rstCTa ftw ^e. ^*ft®i ?ttrtC5 1 

®rf’£*I'3?FS ^65 fs$C? *rf%m 

fcst? *tc*F *Rtwi ’K? i **tt»r 
ct sg, wr*i ^wa 

<ytRP5i Ktttr, 'Wraw *rcs i 








8 •?* f505—I 

if —«l—'srtrt^F *% 
*f— cw'a i 


^fK-^^lfatfa ( Parietal 
bones ) 

siting ^f?ral $*rfwft 

fasrs i 

fcwni ^tai^ awtros 

StW ftftns 3SH1C5 i 

•Wtft *1 ^-^iftsrfttfc 

(temples) *tHsn ste® 

' ^<5J5t *1^ f^5 I 

(Occipital bone) 

ftTOfPf «l<t«. 
fW ^rtC®* fc*lca »PlfiF5 I ^1 
st^Rt *t*SWCT3 filTOfCHW- 

atrcr *rf*f*T5 

v*i^ fla *nt51 va^ fta *n:«r 

irf%* c*rww ti f*tc3r?r 

ift^T? srfsu feau fan »rmi *wi 

<if*§t »Wl tpfta TO Bfiral 
faltCS (8*1° ftf3 OT«r) I ^ cw 
?1 TOStt^ CTOlTO 

(Spinal Cord) I 



*8 Of?-*!* 

( Sphenoid or wedge bone ) 5>C?Tfl>l5 

«rf^r^5 vat $®C5? wstct «t^py51 5^®; ®*i *rfup 
6tf?fwc^ C5«tt5 5^C5 g?I *lt5^ 55 CT^ 5$P5 

JTtfJpfl? f*raOT*t *I5M faf® I ^51 45^1 
. ^rf 5 ? <£3\ C®t*ttOT5 $f5<5t3 *1?* 5#f I 

( Ethmoid or seive-like bone) 

5Jt5 >|f5Sar «Efi5j%C*ra I $51 355«CT5 *lfs « 53W5 
*rmt5T 'srf 5 ? ua«Sj«OTl W5tOI foe 5115^5 ^ww 
«WfT5 I eisrtfrtf 5 ? « nt^tfl «F?f® C555 5TCK5S5 fttRliPt 
5J55i® 5$5tt§, C®5f5 ^ ^TSrf^Pf^Pfffa §5t5 OmifZ 9 ! 
5T55f'S 5$?l1t5 I ^f%5 Rin^jf®! fif51 ^US 

5llf*PP1 5W551 ft?1 JT5«1 efotfe'® S&m I 

«rf^r *RCTt*rct5rat ^nrt§t ftf 5 ?^ 
5$5tC51 *rf^f*l5 *KOTPt ’SfWS ®5*ff5® C55tHf*l 
•fHHtPt *^5 faPR 51 *rf*S5t*t5S I §$- 

5KI *F5ttf®5 *l5">f5 frf»T5 5^51 4055 ift® 

$tC®5 f®555 <£|^ 5§W CT <£fct5 55, <i& *lfa®f*Fe C*ft- 
3S*t I OiR f®3$)5 £|f% Ftfell Cffat*$ ^U® *ltfk5 I 
& CWt?«f*l 55C55 *CT 5C* fJ 5^P® 51W I fa^faW* 
^ C5t5»t 451, *t?"n5 JR^Sf 55; f%3g 4fC®J5 51^ 
•ftTOftff® 5!t^l I f*TOfWCT5 ipSE5? ^ 



**1»l 


*(ta, fa$ «j*fare 

4 $ ^rt«f«f*i ^tc*r ^tt*t ^f»rai *rfa tfKi 

4ft 3&91 *Ttftg1 «ttc ^ I 

f«t19?r ?5»t *l«m 5tf% ?®,*I?I 53 t 5*N lift (.'SflW?* 55 - 

«f*T *Rma 5#t?$ *it^ *3 *ti*s ?«.*rt 5$c«t 

4tft?ti 1 csft cstsrc^ 5 Pt c i^m wesi' 

fwl wft ’ 5 gf*r ?i «rW^ c'f’Q^tl '*tf5*ra 
^t*f I f*t«fwCT3 5t\? *TWfiW: CW*! 1 

*tCSft ^U® ^WS attest i£|SR 

*t?5 ^1 ftfaefltt'®'® ^E^Ptf =n ?tC5 

1 Cfft f*t«f^tw *^fl iiRF 'QtOB Cff«¥l 
SRI I ^t**l V$ S|t«tt? 4*firC*ft <&*m ^tfeiOT 
&t*t1 «ttC* I Sstc® uD^fac^S ^^fsft.’t? *t<S w$cs 

csft «ftsi ?ftcs *rrcu , 5Wc® si%^a« ^ifaft 
srarfasfl 1 

( « ) ^TST'Oe't « ( Face ) 

^mSOT >8 ’•IRI «lf^ ^1:5, ’Wl o— 

mn ( Nasal bone )...^| 1 *f'Otf$ ( Malar bone )...$§ J 
C*! 5 t*T^f$ (Inferior Turbina- ( Upper Maxillary 

ted)...^fi bone)...^ti 

«tTsRtf^(Lachrymal bone)..,$t l WRjtfaf (Palate bone )...$$ 1 
HWW.tfir (Vomer w.'mfi ( *Lowep' *Ma3riliftry 
bone )..«ii^ I bone )...<!)? 1 



Sf-fatf? ( nose bones )—<ilt gtfffl ft® ftlf'f 
$m?? «i?*t ft fjffs® ft?to? i« fag©? 

>2tf® iii®?t? w ®f??l OT?' I 

C^fEt?! ®rf*t ( Inferior Turbinated or scroll-like 

bones )—^t ft® gtftfl ftlf? f®®l? ftlf I 4 
ftvsfsfii ntftf MK i£i?f®Tif (Mew c? §?ti® ft?t?i®, 

Ml. ff%5 ft?ti§ i ?t?«iww? *t? 
iil®T>1 f'Qft? fact? ^tf-Jf: lilt Cf ftffl Cf ffftt? 
atf«i ®f? istfi fti®? lilt ??tf ?KFI ft?l <2tw«t ®f?w 

’fgfsi® «n??sBi *m? $?? ft? 

liltf^^t CWlff f%®t? ft?* ftfsfc® as 5 ?*!! ’tff 

<1 

ft?1 f®®l? gl® I tftl® ffct«. fret »rtfftit 

®lf??> ?fo® *ttl? ft I liiw srtftOT? ff?l ffSft? 
i3tf'«l fl frfilfl fpftftt ft® tf?1 tfSfttf cf«?l tffe® I 
'®12£Ji | S. 9 ffff?Ptf 5 ? (Lachrymal or tear bones)—lilt 
gtftff *%3 ft®?t EflffS? ftl® ftftf® 

tf?t?ti? i %ft?i c?f e^ ttt® fpn *iw 
*iaf» fft?i *rrfffT? gt?t sf^r-stft^tffCTf i c®tffl 

*rff?f #tffft? ff? C? Elff B^r?^ft? ?Hf fl* SFft’t® 

ftf ?rt%® ftff ®tft? ®t?*i eft? f? iatfti? ?f%c® 
ntfk*r i ttf%ft? ??? c? cstftOT? ftf ftf?1 f®t *fi® 
®tft? ft? 4 ! lilt Cf E^ ftc® Cf ffl If S’?® f? ®tfl lilt 



33t»l 


srfnpra fir#i 333*33 m 
313 %i 3tf33 3^31 *rro i 

(Vomer or ploughshare-bone)—^31 

313133 ’301* 5IC3T 3J3313 33*1 *it35fl i ^3ia 

wt 

• »itsrc»ni 3it3rcr wn -a^ francs 3 l®i>! 

orfacs *rt§c3s 3|, 3t3 c i §31 3if*i3l3 f^BRj ^afrs r 
313 3S, Cftfe >43 331 31 31§ 3331 ill 3331 <sfc 
srf^nlRr §33 f«§3 3ta l 

’l'Qtf J ? (Malar or cheek-bone )—*wr fegllta «t% 

5t%t ^313 *rrf*ia i c*ia cata 

3lf%? ’ItC^ra 3fv5 ^3 §J> I 3ia?1a3 <5^33 3TS)TI ^WOE®!? 
#53 3 31331:33 1afWSt*fa1 ®nf§3 *lf?5* 331 

( Upper Maxillary or jaw-bone )— 
§3lC3 >21313 3#? 31 ®I>2f3tl»lf^'S 3C3 I §*l? C5latC*Rl 
vlfc 31? 5^1c^ §*13 ^Itfe? 3l3^fsT 3*13 3tC3 I 
%C3a v4§ >43 43!>t 3ft? C31C33 trfg 3f?3l 

%T5 31C3 | §*13 C5l3tC33 >4$ 31? $3131 33? 3<te- 

fsaitala 333 §31 f§3 <43<5tca atca <43j>« a?e? 33 ai 1 

v5fei3Jtf5* (palate forming roof of the mouth)— 
^fsj? 31^3 fa33 3l33 af*l3fa >2K3l3f3 31^1 31**1 

3)133 f§3E3 §*tta* fWC3 313*1 3t^3 3tE? 

<&f%E31 >4§ 31*33 3t? 5$f?3 3$tf5 3tfa*1 3t3«ttC3 



cwt^i states i sfan otfsw stst* 

fas stfltsl Isi ”»!% cwf^rc^ ntlw i 

■srasisfo ( Lower Maxillary or jaw-bone )— 
<8tG«lWfto5 Cfiftfa® *ttS I IsftS ft® 

stcs i 3k&* %cs* yt^5t §*rc:* #ft5 

» *itt»t l^prtft sfar® ntca i fartlst* Jpra 

*rtlw c* cpt*t®ri>t JP5) 5^1 sri sfa*t fts 
asstts *rtcs sf* cst*t«fc>t ct*w Ian c$*ifa aro i 

StW? StOS gl C5lstt*ra *RCTTO It* I 

(8) OTPWQ (Vertebral column or Spine ) 

cre^TQ ( The T runk ) tfl S5 SSStS' ST**! sf**1 

sti§ i a*? *m« ill orestcsl ^sitt ^n sits i 
l*t? lift fittStfc *1 *1SRI StCf I $5t* feSttl ss?^ 
(thorax or chest) ift* fast**! (abdomen ) SI 
&T? I OT3SKS »ll*ICTS ««T>t sf 5 ? *rfts I ssw 
^rorw *1^, a>^t i 

CTSStC^S sfa OTSSS3 s fasit?! I 151^3^3? 

sfa«i9*t*1 -sifts liw# sfaat»ii-ftc“R (<t tea 

< 3 *!) | 1st* -2JC5TS SCQ* *t* SWSS1 ( Vertebra ) t 

s* 

ill -Stfas W'Q *1 *$*!*! (spine ) Ptft -StOTCT ftsv, 
**|—<sN, »ji, S§t il*\ fas ( Sacrum ) I e(C5jS 







tev 

«■/ 

¥ 


fai^ ( Sacrum ) 


( Coccyx) 



ifecs JtalOT l 


fL wnftre 
p i 


^fctW"! I 


W fN—CTJWI i 


*CT?WtE* <a*§t ( reels of .cotton ) »rff® 

^»ri ?rai ?rfes nrt? i ttfom $*nr tirc$r 



1 *t3"*ra 

’t'CTW 5?t*Tt vfl^v «Wt ^str.’t <4^ fac?n> 

’rf^s ^irtci (<t at fen OT«r) i ^ *T#r 
5)3gfU <%< *fC* ( 8 ^ f53i ) I 

CT<ptfQ ^1 f*t?Jrf\5fg ( back-bone ) n<fi>!W5 'S'oft 
^if 5 ? ?1 ^c*r?F^i «rtc51 's s 3r;«(t <3^ s§t <at3tOTt*f, 

, $ctct i ®rf^s 

*f©? JR*I?| | tst? fat* ^OTCT ftl>t ’PfBF’Fl «[tC5 I 

t^tcw? ^fk’S *t«RT JR*TO I ^“RF^TSf 

*trat ^Iwl ft It ®iti51 l?i?i 

9lt^ TO> I WO 

4#tf® s^ri uq*«t« <ifir e f® ?ti i -ii^ ^ 

set* f^tf 5 ? ( Sacrum ) I >p& ftw 8^ f® f® ^rf 5 ? | 
’srefrsr c<)«rR »jfejj*ni §e,*tf% i <£$ sii’s^fn 

3R*t! *t?F ^Jl f%tcf I «‘l^f®T'9 b*l*t?t^Tt?t 

i *toi$ ^ «ta *tfa*F5 ** i 

'Qfsi «R$R ( processes ) *rfC5 I ^JTCW <£|«rR 

('js »t* fea c't < r) i Q*m Fr® faari* «tt*tc* 

“ere” i wess fre c^rt^r «t«ft«. 
’K^?I 9TRT I <i& «I?*t ( cartilagenous ) i 

^*t? *w?F*f* i£i^ ^*tfF$re «nc»t ^gs 



*ft»l 


«ttc*i ct ?i %t«n 

“srtstto fasrFf toi i ffcafr® V awpfe ^ 
fasttpra *wr®ro *$v$ H 

*$StOH ^ H 

*ttc*t ^ (fkr? ^ 's’t ) 111 >□ ,, 

jrrrt?i-<2l^;s( sites i $*t*i 

s^St arofos * 15 - 

•S’? <£fa%si ( transverse \W^i\W 

process ) i fcrfctnr arNrs 

TOt* Ufa Wlf^ *,. ( vertebra ) 

*n >Rf^» «ttw i * « n—>rcwtt—*nfci 

*TC*EF^t3 ( ft /II 

Hw ohvi ( spinus pro- 

^t^f® 'S cess ), st—ffs, mrewn c^tw 

S3 I ifWlWRI <2J^q '*>■1—^ra?I5 Pwsi I 

^•RFFlfct ^SlCTCRj ^“RF^t* <|?Rf5I ’Blfsfisr I 
vcfimafii *itetc® §*tora ■^c»t?F^ti5fBr?i '»ta 
^ ^fsc® *ttcsr tasrei ^e, v*w TO 33 i 
*tftni cw «rt>Rn *i*n c^p^st ts*® ta?* , «n3 ! c»t 
*ttf? I 'BfWtSRT JTt«n ^t3Sl C4*H ^t*t 'S’ttt’t ^rfcc® 
turtle® *ttfir i §g 3tg *itfir, fad? fwc* 

nrfir <4W »p$re3 ftc* csttrftsi ft* cfot^® 

♦ttfir i *t?*i <<te ct *t»it* ff5«fn «rf% aftfe 


<!»^\ f^aj—^ffSFFl ( Vertebra ) 
* 'Q «I— 1 

(transverse processes ), *\— 
C^fte <£R3i5i ( spinus pro¬ 
cess ), Ctf5, «wrefti|i vm 

wn —'surtto fam i 



CW^-'W 


TOtWfal faftfFK ««R TfPP 

VRp{ , 5|*t33l*l rtp3 >|"^< | jfaplfe. iip3 JffCSf 

*tt«t fwH *rtu i fa§ fncfo 's^’t sra ^f*rat$ Ws 
m «a*tt*t 'enH ferf^re *rt?i *rra *11 

( 4 ) W*WT ( The Ribs ) 
tjfefP'ra ft*tftefwpr ww? ’arm «m i*re*rtft 

-Hf^T *tf% «rR? 'Strfa srft Wtf^ < Sternum ) \ 

C$t*Rl1 ’WC’ft 5ft 1 ? 
ct wt? fvtw 

fW *wra*t 

lil^St ^ ^ <Jtw 

'srttf i «c& 

5t*t f^ral *rf? 

35 ^ <rpri 

?t*t r^w tos 
«TtJJ^l§t fa 5Wf%* 

CWSttfl *t%?l 

torptoj -apsjVifo 
>lf^5 >4TOftf1 *WI, 5Jt*t%t #tTO? rP? TOCSE 
^fctfiNc* *J«Vl ( ribs ) Tl ^OT I Wirt 



*» 5ft f&5ff—WS^IOT I 





?! ?»?rf*s? 'refre orawnwr ^p'raret? ?fa?5 

U!?t «i*mfif?p wtf%? ?fav5 ?tre ( 8?t fsa Of? ) I 

ssptfs? ^?t? ^e. c? «t? ?*rt? fare ?tre $fsi 

O&t 9 ^ ( spongy ) <a?t f?*3l? «!«ft«. pfaFS S5t?t? 
‘$re? ?*5t’ ?re ’STSt ®?tfw (cartilage ) ( 

.*re?rei, ^rf’? ?? s s , t§? ?f^5 

#an.f I $*t?t?tt ?ret?5re ( thorax ) ffas « 

3ie.faf<5 ^?fo*5 ?tre i 

?t??WO? i* C?fF51 ■snfrs. *81>t Vl site? I §st? 

src«fr ^#fare? sisfre. wt? fa?* stos 8 ref^t ^Vi 
i ®T?tOT? frostt#! 5 ® §nrffa?t?i ?? s tf 5 5? ?fa® fs 5 ^sra 

S8T>t *t«%tc?f (2t3s® ( true ribs ) ?C?| 

vs?? fanfare? sr*t? <t c3tfsi *K9fan s?Ftffa? j#s firfVr® 
?? ?faf?1 («W ?t ft® CW?) ^ S[2f^5 

*f*sVl ( false ribs ) ?p?f I st^t^S ?<9%T? ?OT 
sft?T? 5t> « i* ?t «I«ft«. ???faw’? S^5t »Hg?? 

fare ?stsitst ^s 5 ?i stti <4re?tt? st®ra ?fa?tes 

(w faa of?) i v4iw9 §?rfa*tre tt??f? *fa9?si 

( floating ribs ) ?sfl 5? I 

0$Wew? ?C?J ?1ft?1 ?tre ?t^C 5 35 'St®!?!? <5M?n 3ft? 
Of ’Tftt? ^3*? fam ST^fal ««i3t StSfa? ?t5^fai? 
stra? fa? 1 ?rtre c??? *rtre ^ «rt% >ww 



I 

*mri *mr i fentflJni ?f*ratfe ^ 

H?Pt I frfo® 'SfatS ‘Stfo’ ^C*l TOt% 

^sstfs^fa? ^kwt? ^pot^wri *#? ia*rc 

'oft? *Rf 5 * ?ft*F C? feffol 'BRfoft? «l?sfe# 'oft? 

*fft? i sfets *m *r« fot? joi c? ?j?«rtst 

«rft5 c*fe ’tt^srl ^5 *rft>ft*i% ?f?i «rrfs 

?ft?f i .iiwa srrwc’i^ ^"^fac?? feestfos ?ft? i 
vt? *3? festfaft?? ®i??fo5 ?ft? i fesftsfc *ttRtf^i feil 
•rfol ^ctr i fitffe fa'stt? swtPto w tsl **tfe c??1 
foal «itw i ?«(? fee# fefa®'%. ^ ?e , *i- 

*15?? fo^tfos 53 , < 43 ? c*jt *m. ^ww^rfrs spHpre 

•v 

*#te ?$in ??* ?t^t*t fo^cu fetfrot »ra i *t? 
♦wrtfiwfa .«t^ffos #?t»*pr 's’sfai 3en 5 T*t5?? *i$fc^ 
5^31 *tff5 I 'S?? *pp£CT Ft*t ®rtfosn. ?t^ g? <q 

srprnt#, fwi ?tfl? 5^51 ^ i thirst fwrfo afr 
foul *r"*ttfo5 ?$?i «rft?* i 

(fc) ?f%OT*l 

( The Body Basin or the Pelvis ) 

cw^ft'Q? «t#fe 's*rc*fcfe stfiWftl fa*6»i 

f?*W» «tfo? ^CTW ?%?#? ( pelvis ) ?§?teS ! 

•&$ Ftfiwtft #tfe »«*r 'ste? »it®rtr ot wfae's ft* <4*ti 



▼*t*t 




wtir c^t«f (* »r feg c«K) i sttf® & 
a fc*t? twi srtt i stfiwtft «jp?a gttsn 



gttt csfN «rtc? i iiit ?i 'rf#? ^ic*rr 

(thigh bone ) «H^tnp5 C^ttsTHT WftI ^8 

stai ?l tsT^ fNt*i i. 

C3t*rai *rp 6 srrfsratf ct vg^ ^7 *tc$? qf*- 
^«t (« ut ffea cw) lirct srcrqs « f»[^ 

w*tOTtfiwRn (°i tfeat a«r) i wn% 



*rtei orsre jrft® vat 'sw* 

CSRFW'Q ^1 f»BtfT$ti! f%5£* ^tWI ^Tf5 

*rtre ( 8 < fas c«re) i <at5sn cth* «rejT 5 «r* «w«f*r 
ftc*W5fCT «ltw I vat 

C^tspt tlCS? ( tender organs) ^5 ^3*1 

I ^5CT *F® TORT ^t*?*! S^t ^T#5 t?ta Wf? 

<aV§t <£tatBfftir5i ®rtof i stei <iit ct *i*r3 
ctrm stares ^*t i *rf? ?f%w*t sn ^ 

^rnsrtufw $«rw *rt« w$us mflr® sii i *it 

CT?FW*S *Wt'StCT %5 srtfsRTl «ttf*re ; <8t5lC® *Tt 
Vrft^tti *Jtf^5 i ?tc3t ®rwfotc^ *rt*t =ft 
site?? *ra OT^ttt® i i « 8 < ftca^r «t1% Ftfen otfawt 
vai ^nr ^{%C'5 ’ttto i *rfflOT?F *n ffwi c*R 
5 i>t i c*rt • «rtOTt 5t%OT*t ct*t fop i^fr 
sfTwra sra «Rfos am? i 

*J|?6 ^fositf? CSRPfC'Q? ^STStC’RJ ^C»f?P^1 jfjjtj 
H?«W? ^C»RP^1 *ttf5 Wv ??«• l 

^fs ji^r? ^«nt ^ ?#c$ ^fsratt 
«RTW|f$ ^ rgst? <2trat®u i at ^r?n:*tt ifcs- 
ctrc*RT sff^^re f5 awt *£&1 vftw *pr$ 

ctm <®t* **1 ^t^ra *ti c*it *ptcf 

*rct*i s&stRt «ticv i 



**t*l 


(i^ ( The Arms ) 

arm ct $*«imi to (*w 

^us ), #toi 

£tc 5 ft& (*t#s c*r . ^1 
^s.*t) vipR ^«rw ^ «rfc5 i || 

arm *ii ct ^ $TOl ll 

’arfirai to, atc*tfc '<* spa ’if^rs <*& |l 

^ firo ®i. toi ^firai <mrt> w «rmi ‘iA 

sitf^ratc? I ( upper 

limbs ) 5Ti ^TOI OTf- 'm 

^tC'9? Gift'S »Tt.»Itf ( J m fES CW ) I \SmL 

TOi, ^TOf 5 ? '3 ^>tf? 5^«TRI jH»k 

•srfTOBn ^#5 I ‘S& til* ?t;5g OT /jfffi 

«% toi 'srf^ *to tot* to * * 

fiiw .ore^l CT»I I TO S— a ^ fcai ~ w (? ™ } 1 

! i *F*l^tf^ <1 Wf? ( Scapula ) 

5 snsj% 31 ^nif? ( Clavicle ) 

> m<Stf¥ ?1 fsrtfV ( Humerus ) 

( i 31 TO ( Ulna ) 

«W» < fore-arm) -! _ _- , „ , 


( upper arm ) 


^ ( hand ) 


^ > w«tnj *11 ( Radius ) 

v ( Carpal bones) 

... - ; <t ( Metacarpal bones ) 

\ 

J >8 *Kfap *1 «Rlfnfl? ( Phalanges) 



( Scapula or shoulder-blade )—>© sit 

feafijt? .af® ^sit? bt%i w«r i 4 $ tpsratff sn-^ws 

it® sjtn5i ^ fajwwff®- 
^ faf»i% i $st? *i<Ffw*5i %6?r 
«rrre i mt- 

*t&iTra Ttfeit 4*1 w- 

■JI^RT ( thorax ) *f*5lTO*t 
< 51 ?^® i $$tir 

<J?F Uftt ®tet? «ffC? 4 *§ ?tc&f 
SJttI 'BJtCf, ®t?tD5 <2tfM& 

*• 5K t%ar—'(Scapula) I 

*tc* (Iron* *r «it*n) wt?r 
fe*tfir«tc»f (fera? ^ <aR*t) i 

( Clavicle or collar-bone )—?s%fa >iii 

»rai starprfa srf 5 ? 1 i*t* 4 *^ wrt 5 ^ 
fcnf^stc’t »rc*£5» ( > sit fear ow) ^ fif® 'fwtfi 

« »P*fl 5 Tf% *tiHS ft'f® I vilt <4^- 

«rtfa PWCT? *F?Wtf?, wfa 'Q 
mi 1 

( Humerus or upper arm bone )—i?1 
<t^OTt*RI vfwfr «1^1, $l*tt*T St® I isT? 

W'st’t sit® ^ 1 ist? fc*forcr fas exists 
’Jt'Q? 9tS 4|?t fa* «fi« 4*1 *l»6t«tl’t Fim 




W! 


«» 


(h? tea otf^r) i *ro*tfa?r 

Hi Tt»fa ( socket ) HOT '2tf' 5 fl& Hfa fatfl*! 


TOf* 

*1—>4»f7tft9 tt^t 
tf—^ 

*1— «TOlfa 
(H umerus ) 




* T *t— 

£Kl%*lf olecra¬ 
non process) 

*r* writf?** 
«—’'gWlft* *KWTn 

•g«J I 

5—^wtft «lf? 

5— WTOlfif 


5i ^ fOT5—^ «!* I I =tt t53[— Wttfel «lfw I 

H*C?[ I C$tHHl HfH WTS 5Ft5tCHl #1OTI 5t^5 'affaHl Hi 
HpfW! tS^WI HtHf 'SCH ^Hltf5 H^tH CT at f HFtf’SH 
CHfaTH WtH ^ ^STVtPpi ’1WT HI ftffa W$C& 

Hfirai flRrtOE I pm %l $51 VStW HHlfcSl 

fTCH$ HTTHHl HttcH | 

( Ulna or elbow bone )—Sj^St *1^11 

<2IOTt& ( fore-arm ) I at 

$hri Htdfn hot ct5i i «iPw *mi (>* h? ffes wt) 



S^ff*! ( Ulna ) i ^fSCS? 

t 

(^rt^tT 55*3 *fist s*jt cast fsrtf 5 ?? sf*>® ,^ts 

gift iflSSSftS St^ CS >4t St®StSl S^tSS IWC® OTS<t 

*ts ssBfs sts f*ifcss fscs* <7$s»*t ntsi sts si i 

5i3 5 W'9tf^ ( Radius or spoke bone )—fSH 
•ac^lc^t *rat foe, S3P '5rf 5 ?<Nsfsc*lS I t ?1 ®CSstf*l ^rf 5 ? 
S^C® <NT> >flSt fots sjt^TS «ICSSS>1 *tt®1s 5T®1S SC 3 S 
sns i fots fots <2ttt^ stfi>s srts m^s ■stki i t$rs 
^lilw SWtf«i ^f 5 ? ( Ulna) ifist fsfff’? ( Humerus ) 

%®CSS sfe® St^ ^ast fssfws 5 ?tc® 

f?«, oist sftssi ( wrist) si ®sjfo «if^ s^CSS sfe® 

stss> (st ftcais V w w«r) i 

srffo^tfsr ( Carpal or wrist bone)—®S s fa?S 

w stfs st® 8 stsi s*f?si gt stfsc® stag® ^itf t 
1 -S St 1®3ii>fS firf® Ptffol ewf^OTt **IS> ;jf%c® *rrfscs I 
fotSl *tS”*tS SttS-f*tSl Si SSifs ( ligaments ) STS1 

*ts"*rcr st^ss* i 

®S fss'slw fs^S 5 , SSI— (S ) SSj®f SI SfrSSi, 

(<r) ®s®« si stc®s ®t^ last () s^fas^? i «/& 
sfmtp? sic® sss «Hs«g slstcs i sfsssrtfs? ^s#^ 

swtfs srf 5 ? « 53PWWS srf^s CTSStC’t 4St ^sft(Sr 
*s®csnr : sfss sfs® ssrfsstsi st^g* i 



**t»! 


ei 

fs^tf 3 * ( Metacarpal or palm bones )—^'5*1 

s^sn ’ifr® i & 

*wtft w 

?C*T ( i® »R ffrS ’tfa’ra 

OT«T ) I 5^ 

«sttwffai && jjcst I’D 

«*tf® ’lit 5 ? I tOT* _ 

CWtCT * 1 * 1 ® (f|) sfc;jfiF5i5j? 

fir 5 ** ^Rjprlf 5 ?® * 1^5 
*R*[^ «TtOK i ftp®* 
atrsTflt sts 
^firai *tjf% 

«tt^*i ^vs, ®<«i— j« =i? fia-** ($ w) i 

i-*n$ ( ^njfa ), ii-s^ft, m-wn, 

IV-^swtfiW *s V—^pfil&l I 

Phalanges or finger bones )~3rfatC*f3 
*fr5?t «:t^ra sic*n ^psi *1135 ®tsi *i*tir stf?n>to5 
^fircn ?t5*rrt®j ^ftrjT^i sna ®sfei sts 
«rrt 5 l }«a? feca? < *P «KWf effe Stfon CWf*rE*& 
tfac® i ft® $1 5 *#rn *f*c*fc wfac® nfo® c® 
j} ft?nf% c^h f^t irtwtf «m$ i 






II 

’rf'TC*, srflg«f*r ^5 uw? 

R*t% ( flexible ) *RJ£?F CT fcvfal 

^SR ^ft 3&C3 til Sftfa Jftteftrfg tpfrti 

?)ti^5 ?^tii «nt* 1 

( **) *t*f ( The Legs ) 

WrtW* ( upper limbs ) < si*i;«tt*rfa (lower 

limbs ) RpranH Rft? I 

*xg cw trt?, 's trc? 

ft'®'®', ♦tW'S C^fa S?F, TOTl 

ifltR RTC*! I ?H?3 

fc?pt^ atpft *ita r!% 
^«ttni ftftfa Rtc? I RttlttT 

*PU CTtR 

RJjfilFS fos® 5 , OStrfsf 

■ssp, «*ivr®n 4 ^ 

T^sw (its su f&a w<r) 1 
fclwNH ctRR o^trw Rf»? 
■RtCf, *W!»tt*W® <£tc^jtp 

>e «{&*-*»< leg) f*RS «• *if? 

«ms i fara 'stftOT «wwr **1 *rtec®®— 






9n& 


(thigh ) 
(lower leg ). . 


W ( foot ) 


r 


• t * 




v 


(Femur ) 

> ( Patella ) 

i *i ( Tibia ) 

* ( Fibula ) 

«i 'SsjVHijfij ( Tarsal bones ) 

« EWWrf* *1 *ITO*Ttf? ( Meta¬ 
tarsal bones ) 

1 8 ( phalanges of the 

toes ) 




Wtflc ( Femur 'or thigh-bone )— 

( hip-joint ) 31 <jf & fa ftcs aft’s (tl| ) 
fa§3 | tst? <£fTC5 (Rfafa .<HST>t 

(i 8 sr fkanr fa’ c**r ) 

V9S**lfa? ’S'tsffa (acetabulum or cup of the hip-bone) 

jjot etfM? f=r*0t*t 5 fct i Rfaa 

C’Ttn^'O 'S a 9«R¥5T?Ftf a |? *WOT fa^ST’SR 

^?F*Tfair jpm stss? 9JW *H «r® *i*csf 

tjrfec® ntai *TTC ri i 

Srt^Wfa ( Patella or knee-cap)— 

31 ft$? f-3 BJfaJ>1 <4Vs <2tfa fatWMTft^ | 

}8 «TR1 pRlRfa'Cfal 3 JT^tC*r ?fa*5 RtC5 

(is ^ feara fa ftf^s rvi w«t) i 



Ti ( Tibia or shin-bone )— 

$51 8fWt5 *Tf«t <5tF15 ( >8 ^ ffeca? •'5’ *R*t 

cw*r) i p^ps ®r?nt $5tre ‘*ttc?rc =rf®T’ i $51 
*aV5t wi 3rf%wr?n ^Gtf 3 ?? »ifl^ «rrc5 i $5 TC*f$ 

Cfft55 *PW 555 5tf?re 55 I 

<TfW5^Tff^[ (Fibula or splint-bone)—.£)?> 

«TC1 5T'5*Itf5 «fWt? *t*6t«, ; »tt’t C5^f^5 5f5<5 55p55tt®l 
I s ?® ( i8 5t lira? V *K»t C55 ) >35? $5T5 5$ 'iffS 
«15*f 5t55i ®ltCf I 



i 


iff =k fgaj—H*! (f») i 

i( tibia or shin-bone ), 2 .—VpWlfl 
( astragalus or ankle bone ), 3-—( os calcis or 
heel-bone ), 4.—( Scaphoid ), 5.— 

(internal cuneiform ), 6.—W| 397 ft ( Meta¬ 
tarsal ). 7 & (Phalanges ) 





st 


* 

Tarsal or ankle-bones )—s^TRt 
»»fTlin I fsaft? ( a, b, c. d, 

e, f, g ) «8jf% *W *fwl CTfaoft 

«W?R *ltf?C* I JpfrftW ?$«. ^h- 

’t'QWtn C’Tt'Stf^ frfa® ^51C5 I 

Tl ( Metatarsal or instep 

V 

bones )—*f(f5«T •t’Tfal ilfl® ( h fsfj® SR*! ) I 

ua^ stc®TW iiiV§t ®f?rcn *fT?H i 


first's ^ ^Rrstf^i 

5*fi srfw it^l iS®C3 


»rrre i 

<W^«Ttf’? ( Pha¬ 
langes or toe bones)— 

*Mjf *rtfoc*rs 


“I ’list 

« «trai 
»ur^snf? 


i 8§t f3 ^#3 «TtCf l 4? 


3T$<sfa T1F53 58 „ w 

arcWI ( i ffefs 5 ® W^lf? 


*R»f) ^|5f® 5tC®3 *rtfp?TCI 
3TRI ^TCS* «rf3«T ISSR® 


JT5CSF 5ff?1 sil I 



a* m fear— m ($*ra 
?<t» cwr ) i 


idHt f&asfor ■sif® tppspr ^f?c«r cwfac® *iftw ct ntm 


®9rtu ffaiM c^*r vflVSl fasiftsrcr sit? i 4«r® tffiftt? 





%'S* 

RTO C’lt^tfa 45” (ball of the foot) 

■srrai Jttfitos ck* *rf5t«ft5frl $T5? i *fTOTr 

f*t*itCT?5$ testes frfiS5t?i *ct fk*ft TOU51 

5ft? I ?5?«l ?«R CW£S? 555? ®t? *tft?? §*ft? 

<555 t^ftiil? ( elastic spring ) ?rf? . ?>t<IT ?*£? I 

«Q$sp®t ?i c?\f$?T? *R? ‘srrort'nr -iffc? c*ft^ 

^tl% srtCT sri 4 ?? f^fesn ®tc^r *rt5?i ft| f5f*rcn 
pfnc® ®ttf? i <®tsi 51 ?tc*i 3Rtft5 «rt5t® 

<st$1 c?t«f ?? *tt? i 


5=c?tT>t, CT^rt'Q 4 ?? 's 

Wll ‘sfCT^fr «tf^5t >rtc^rrc‘ ! T 5f^s c55t??i 

■wtfkrfs i 4t ?i *rf% f®5 <2Ri?, ??i— 

(i) ?i *rf% i afaft i 

M src^to ^i I *ciwfo Gi$ WSC& *lf% 

’ i 

(o) n\ «#toi-*ifw i wfo * ^-7if% i 

c^ifa $ijfa *ifas § 51 * i 

^fvSCSRI 5155S cw< ^$^£65? 

{ Synovia ) ?t?1 n?”**? RT??!, 4SF3T l?t?1 ^ ^ fR- 
t3?> ?? 511 



( Muscles)' 

^t*r ( ) «t«ft«. c*r %f%* §*tsr 

cm wgT5*rR =»rtc^ c*r *m<s «ict^ ^«ti srtf^n:'® nrfastw i 
555KI '£tt*l *ltFP *tft5 55*1 TOITfil 

«rtW ®)^e, c?R«t 5^55 fast 5 ! 5ft I tut 3-RTti*r | 
va^H ^tre wstw 5iwwm, ; srr?tc?ra *1^5, ^n 
5fsT5T5 to fV^i f*rf*r5m 51 «ra c’f'R 555 

cn f3F5i m isfe ippsi CT^stflsf *rf% i tsi st^5i «rr?i 
<ii^?sn *tf® wc? 5^rtt Fforec?, ^i?i ^iwot? t?si 
TO%6gt? f5#?r 5i i cw f=rs*yi^T «hm?nt to 
^ rscsni faptn ^ *pr? wre ^-wi»iwf'iJ 

fap5i i 

0®t*nrl Sft5 CT ST'5'^fi’t fl<5 ^td? |^?T? Sjv5 *1^5 
fsff55 I §CIW3 *«TCt 5^5513 »f% 5tt I >4 *FF?f5 lilt 
»tft<i c*t ts^rcr 55%fl 55*r «rc*3t5 in^ 

«it*r?n ct ?t^5 *n t'srrfw teem® TOtB^i 5f?ic® *rtf? t?i 
ftrgCT 535 ? C5rf5 5ft 5t5lt31 ii|*tl 

^tj&ul C^STl 355 ®1T| 5tC5 5ft gt J>351 5^ 



cw-33 


8 b- 

31F33 jr! *tfihn sittps m jsrt jffHfen ctoti 3is 

^3 c3t 3jfv<5i*i siP33 wnrteitJrs 3j?3T3 

*rrf3C3 f% ? C5t*rai f?m 3f3C3 “ 3:331 33 ” i 
rrcrw^fa ^33 «trt jtri 313313 3ffr 
anrfwi 313 c? «ii^r <st3 «(%i tif3C3 frfan 3rtt3, 
31313 313 *ff?rai tif3C3 $*i <33313 pw ttfl 
3ltt3, «t$i *tt3 ®iw^i ftps *ttt? 3ri> i 
, ®fsTff 5 'a fW ?t«i 3 ii 35133 «rpRn tssi ^firci nia fa 

sistt tRi ?tc3 fa 3fan ^" s c*t 3i \5t3i $m jrra 
trf331 fww ? JT133OT3 iil31 J|**3Jf$ 3333C33 

3fa 31*5% <£tP55f Ctffaps 31831 313 I 

3538f1 Sjt3t31 31^3^ ^3?C3i cst®1 fasj C33i^ 

33 ilt 3fa-31C3l3'®f38 *rt33?tJl <5tt I ^*tC3 C3 
<31133 ^31 %cm 35f33f3 STt33PfR CTt«f3 43? <ii5T»t 
#t3^ <3t3 I lilt CT3-3C33 %5C3 C3 ‘«rffj)’3 313 CTt 
fatfjr’3 t^l3ta lilt 333 <313 f3C331 ft^r.3 tlf33t 
3TC3 il31 WH3t.®W 33333 f3RM 3"3S 5t31 3TC3 l 
OTC33 Jltt3C3^l (muscles) >6 fa31 ( sinews ) 333t 
C3t #)3S 313 I ®fl^T3 513 5t^tt3l f3C3 C3 3113 C«ffap5 
31-Q ^31?t 333 313 3l13C^t3t I 13133 Jpfci 3W 33JC33 
3fel33l 33lt lilt 3113 31 311313^3 <2j3f3 333? I 
C3P53 C3 353 33 3^t5i$1 5f3P5 3113 «1?W3 C3t 



(fa 

*r*t»rcfiwri tact? wt?t$ 5^n 

arc? i w? ^ *fw? 5 rft J rc*i»it JF^ttWR 

$7 ^ 3?«. cat? s? a?cs& sJ%c® *rrf?c? i a-prnrt? 
W?ffl Stffwt ?1 %1 C*ltS1 faSttC® 5? ?f?i?1 ^?tClf7 at? 

^77 ^ §ara cwia fat? 1 > i <i&?iE*r 
.c*i*fta$c5? as 5T8WI sa '5'$^ ^at? *t%afe at? t 
csiatw? ^aa^i at® cafarai ^r?a? ?fa a^astac? 
®t® a? (> <» 5ft f&at caa ) at?i stca at?? awtra 

-nastn ^7 smafa-Q 
CTfare ai^c? ^ cat 
at* tare c?fac? c? 
$w ca^ag «rratc? 

?^5 C5tT> a^llaatOR 

wr aatna farert? 
tatt ^7 ?a?f i t*t% 

acg? aapsT’t aii> 
la awtust $t 
aw ate? fctfa?i 
?rtta i *rt?t? w 
m <2tat?«i afirc? $aa sraa ^aao aRai*t s ll? fen 
OTfac® attc?i at?? fa?c??fitca c? c^HHgatc? 

V 

^$t?1 \5*R 5§$tW fWW 



^ f53f—*CTRT ( Wi ) 3 lt* J 1^% f® I 

^*—^c*?ifa «iff, 
—f* 5 *s *m*rc*l% ( Biceps muscle), 
y{—^tfa, <5—faJ3*$ *ltt*IC*l% ( Tri¬ 
ceps muscle ) 



* 

?rm? ^«r? fire? ?rr ftfor s*?i 

*t%? I 4?* <4* «T« C* 1 % ffcs* fctfswi 

®it?T? »t% *rfcs 1 4«r« ?fv?t? '*rr$<^ ^ «W7*i 
5Ff^t? wt® ^CBrr<?i c^t «itc^ i 
c^rai ^rcse 5 ** str® CTtsfi 3tfart? «rar ‘*srtf£^ > 

( elastic ) ?FW? ?ffw| tt^ I <n* srft*TC*t%«fsrQ C*R 

Ifo? c?* < *»nf§ 1 *' i **t? ?f*® ?tt*n:*i% ^rt^ 
c? %rtflt^’?r “st? c’l^fa'Q *ert^ <4?? ? , spit?(‘i 
*t% “sites si<ts. ^stq ®i*sn “*w»rs *rfi> s*c® *rtr& i 
OTts? £ic®re ’ste? ?ferres i ®t*t?l f%s 

fe? “®lt$f®? f®? fm ^OTKf fa? fe& TtCBf 

srtftrai ?tw i ®e? c?f 6 tg# ^tf?’tc^ 5 * ®tt? frsw 

“*?1 ?t? i “spH— 

( * ) C^5t5^t ^1W*I% ( willing or voluntary muscles ) 

( ^ ) ^*3:3^ *ilWC*Ht ( wilful or involuntary muscles ) 

“sHt®. ^ <£i*t? strict? test? ^c??f 

sIct ne? ^t% *t? eftt? ?tOT^ strict? 

tegi “sifi(5st? ^*f? fir#? ^ ?sf??l ?1 strict? ^bsiu® 
strri ?$c®* sret? faRii ?"*m ’fc? i 

(>) c^iHt f ^^ *rfc*n:<Tl 

CT JJ?rei sttRCTPff STRICT? *«FI? “W^f **91 ?*Rl 
s$t? s®Rtf*RCTF C?T«*iy?^ *nRIW«ft ?CT 1 I CWCT? 





c> 


’tf^s <4*? $wi vm$ «rfw 
^rfpi «rf^s «!ft^ i «rprft??f frora 

«its5t^ i «rroi w *rtei ’rfa §$t3i fa 


^c? i 'bktos jfsra *s ct ^rroi ^*R ct $f*r 
^frotfs ^5t?l fete srtfes *ttf?r srt^ i ■iiw’i srgirra 
.^*1 ^ ct **itoi *wi *f&ti ^tsf ^firre *i 
*rf%>2lt9 $rsi ^sr $tsi *rrc ct *tt? 
s^sh ^fsTTfa *ic*w 3tc*t sti i sri 

^fete ^Ft?t?r 5Pf3f 5^11 *rra i 


•^c^t stfrotit *rfflr.TO 
TOs *11 ?1 C 5 ff^T3 

«f?r «toi c^t 

TO i 4$ CTOSt***^ jtct- 
C*t»f!'Q «It5lt? ^ >2Wt?t, 
^f«!f1- 

( > ) ^tf ^ c*fit [ Bending 
muscles ( flexor ) ] s£Rt 
(^ ) eW^-C^P?! [ Extending 
muscles ( extensor ) ] 

^srmcro *r^pr gdt ^trote 
’to fap^i 



ib- 5K, $3*— *C3?( ( ^1^51 ) *fc* 
C*l%f9 I 


TO I «rplt? #Rt? *TO fetf® fe 5$D5 <2W? ( i C*Nfa 


fell stetf «ftr? ( v* ^ foa cro) t wfe «rTOl 3&1 



5sf3!l® t®51 5*f5 515TCW5 ! apj#?r $55 

srtfir wi «mr <?it ^ctt 5Tc®5 ®?iT5 51 ^ 5 - 

c55t«f5 f^f$si *fti> 5T5 jtcs 5Tt®5 fats* fa5Ri 
£Ptt5 e l-C55l'S5f53 f^'STC 55, 3|<r«. 5® tR 5E® ®® 551 
55 | 5^1 $f55t5 555 5t5t5 ($5 $5T5 fa^fl® fsF5l 

5$51 5TC5 5 I 51® 'St’ltc® 51 C5f5U5'S f$* Jlt5<5 f3P51 
55 ( ><* 5t f53 C5<t) I 

<3^ 5fsT5lfl 51® 5155 55T%5 5tt*We 

5W5 *ff5*l 5*C5 I 5t°5Cn%T Jit *|5 51*11:5* C*l5t5 
4 $tf5’ ( belly of the muscle ) 551 55 J151 $515 gt 
21tc^5 C5 515 3F55S 55* 5^51 f55tC5 (iS « 51 fas ) 

5H5C 9 f?t5 (Tit 55t'sft:55 C5 faF 555 5f%5 5f5® 51^ 
5tC5* «f?TC5 CWfl ‘JJ 5 ( origin ) JI51 555 C5 fp5* 
555 5^5 5ft® 5t^S* 5tC5* 'St51W C5>^5 ‘5g«lE3»l’ 
( insertion ) 5C5 l 5f15OT*?l5 ®t ^2tTC5g5 5<P 515 
C5f5-55ift ( tendon) 5f5l 5f i ?5 5ft® 5"f^ 51C5* I 

C5E55 5553 j)t 5tt5C5^f f5©5t5 5TC5 I t5l5 
515J1 <4® 5fW C5 <2Jt5 *fl55t®5 5375 5tt5 51 I t5tW5 
5C5I 5TC53 C511S3 C'f^N’et f5C*t5 $C5W;5t5j I Jit 
C*t»?ltl 55ttt?W ^5 JPR 5f5& ( }S 51 §3 C55 ) I 
t5t5ft*fk®5 f*13 C5r?tf53 'Btf’t® f%®E5 <2tfMi> 5U5? 
<D5t %$fwt*5 f»15 $5E®5 5f%5 5ft® 51^ 5TC5* I 





*i*rci »iot*i ^ c*t^t v«5R 

cf?K* «nj $f®rai «ffac® s* i 
w? *g$> c*fnt »W*1 SPS^E* 
<?rffl ??f?rai 3rtc«r *w Castro 
<ii*tT“t , e*fH ^Rrra i 
^tO^fa ^rf?w ^5^?e. c^t 
^ilas wfai pp, '&$ -, 

stf, fort* Isjtfw *rftf*FF 
fSrafir *rt® «wt ^ i art’ll 
or wwora 

Stef'S C5t9tC«l? C*t%( feswaj I 

^•rcai fasat®i?i or *rroFTtwf? £ i 
sstst'e c*i“?ta ftrai i c®t*ral 
SftfafltS CT^tW? of 3 ?- 
^ CT 5^t ^ "STtCS '31FH 

ia src feat—*i«f -e stm 

»ttnw fei( 31 oitcss slot *S%»t ? f (thorax ) 

^f® 1 f^spf <Ffo ( abdomen ) ?1 

a—c*i%« &ni, b ( _ 

91W)—c*i%* ?q, b (fas- I ^ « Wit* 

'5ic*t)—i *J«(* *pf?ret3 Sf® CT cWf®t ^1 
®tcs 3t$i *tt®»n c&ra fen -art? 

fagt sra i $*tof §(Ri-®iF-wRr® c**t*nt m ‘®tra®?rc 

( Diaphragm ) nOT I 




*8 




( * ) «Tf^TC' p 1% 

ct *rsrcg att^rtn^a fei arta^i a test aa 

*rtatwa t*ai 5§t? «ii*in aiwn ^a; •ai^CT sra, 

S'Wfa’fca't ^2<Sl|*g ( wilful muscles ) mi 

ata i tatwa feii ®ttaai t«ei a^faai afaes *nf? 

STI, i|*H f% ^Sf? fetaa tstcwa fei ?a i *tmpfT 
(stomach), «® (intestines), f*|^5tata (gall bladder) 

( lungs ). 3?pja ( heart ) ifftt C*13[-*ii>*f (iris 
of the eye ) vat c«t%a I <<)t *ra*t ?Tt^C*t% 

caH 5 rt* J I^i#t (tendon ) sflt l ,( artery ), 

^spra. *rra’?^t ^ fnwR <2t^fe c*^ a^ata aa* 

a«R aft^ ( organic muscles ) ^PTl ata1 tafCTa 

awTsaatOT *pr? acaa fe?fe *m*f aa*rca 
5#w at% afaai era i ^ §®itra sqaa atca *w, 
ate® aw t®nw iitan aa*i aafe *m< 
aiaea atfaa atai are tstest ?^-»i*Pt*Tsifel « 
*lfa*rta-feri twtfw atai arta i iii$ aftacaW*! 
aft a"^«f cwtfla *ti atai ®rmttra t6§T*fa at^atai 
*tw fasrtaiea tstwa feta faata ats ^ §ata wa 
*tfa*tta ffiat atta faft at® ai i >iit «rat ataas 
^ *^wwt*Haca* fei «rcra® atai atta, wattra 





tt 

$551 *fsj5*t3 $33 f*f 3iar f3<#3 *osr 31 1 <«$ c*E§t$to 

31 *$S<2|f3 3113C3%I*3 C*13 31C?3 3f*F* 31f^? 

31C* 31 <531 §31013 3131 3t* 31 31 3131 §*Jtf? 30? 311 
3113 *ft* f3* 3§31 C3t3 *? 315 C5*13>f% C*33 
f$3p5 ff3C5 3§31 ’J331 3§3l *10? I *33 $3tt* ** 
33 s 3* <t»f 0lf3C* *t1'831 313 1 i* 31 f&alt? <2ff® 
5lf3OT C3f3C$ *(1§t3 ^3t0$ ** «(3l3l <1*f 0131 
3 1 §0 $ 0E I *33t**l 3ST3131 0?f3t3 <S§ <2fc*J*tt <1033 
f^5C3 *1131 ** 33 s 33* <13 C331 31§C3 I 310$? <5* 
3« C33ff5f3^ 3l13t*t4t <i|3133Ft*1t33 tS*3'9 **S<2(3* 
3l13C3*ft 333131 *fk*t 0ff30$ *tf«31 

313 C3— 

( 5 ) Ct SB I gO C'SfllPPftl ( striped ) ■arat 

(5,) sn»K»t 3 t 'afa w? ?i csta»t (smooth) 

§31013 *t(3*J <533 C$1331 gf*C$ *tlf3t3 31 I 
**S<2(f5 C33l3 faF3l 3^9 '3131013 ^§1^3 33 
*3tf*t *C3* 333 3(131013 3t3 C*T3 *tt33 §33 3§t* 
*3S*f3* '$1313 f3F31 3§3l 3ft* I C333 *3 *t1§t»T <5§ 
CT6ft?t3 01313 3CTI33 33 <531 *13tt*§ 0313 C3t*1 
3§3| §t®13 I §3tt*§ C31313 9 31 ‘31 #f5l f*31 
301 I 3^1®. *3 f**1 35?P$3 031*31313 3t§CS! ^3 
31<§3«f 3§3l 313 I §313 *133 jt C3 3013 *13t?3lft 



4«f5 53 5 C4ft55 4®:<2f35 C^t 54OT5 f3F5l 55 ajsfre, 
^rrwa 4eyt55 55 i sststro 5 ; 5'54t45 feirt? 5JW5 

5 ri> ^ 455 5^ 551 ffamn 53^ ftui 5 tsrc$ 

‘^rwc»i’ pwis i vs^sc*!-®??®? 'sra wfaCQ* faral 

54 5^51 5ii>ff5« CW«M f55tC5 I ^S® farsf^C’F sfct«, 

45 cwi 5f«5j i 


(fat)—44 451 5tt5i: s 1% 55T?OT C*f% 
5fes *RS£g* ?^r| 5i»pr 5tra5$ *tftr:5 4OTf*f4 *J4 44 
554 (layer ) 4TCf I 4t &f5&4 C55T5T5 STT^'tT 
44? Hl^f% 55 I sftfc ^5tt*l5 5f5Ff44 515 ( conductor 
of heat) 5^151 ^51 ^5^4 ^315 5415 »CT ftw 
451541 4C5 I 5f? 4444 ^Df5 C414C4 44155:5 5141 
515 4151 5^C5 51? 41515 *tfli:55 &fa44jf4t4 3F44S 
tgf55l «1^C5 44? WC55 <2tE5l4% $13t*t 5415 3F5T 
4jf54 5tC5 I C5tl>1 5t5C45 5t5 4f*f4 5^ 41C4, 445T 
C5151 55S4C55 5t^C4 4151C45 >^4 44M 45 i 415*1 
4f*14 5f4&4 51 555 51C4 I 



33 31 5l3?t 3131C3 '5T$1 ’Bit?! C®13tfa3C3 

3fa3i f^rcs 5$E3 3i i "iftnnr fasw fa ^tcs 3i 
*rfC? 31 Sftf3i;®r« 31C33 5W?1 3131C3 3W <51 C3*t 
3fl3 I fe\fs 3lfi>C*T C3 15W5t3 *1tt3 'Sfa ^339 artfac® 3ffa 
31$ I >11% 311S $3111331 ‘C31®13 51C5’ <®1S1 5 33®$ 3?13 I 

c®i3ai Ji3wt 33 $ >m:*r3 c«rr^ wfani^ i c3i«t>i 
513<S1 £t>51 «|1s faf$ 33 I C31*W flf®3l3 *13 *fK:’13 
31C3 C333 C3139I535C3 51351 31FP 51*1 C3l3 33 
Offa3lS I «I1331 3lC*t3 33! C*tm 31 5lfac*1« <2ffaff3 
faf fa^ 3sf33l 3Tt3tW3 ’33133 5t3f1 *lf*I31 313 I 
’13133 S1*r$1 *lfa *tl3*rl sfff$C*13 33 31 ^f*mt3 3113 
T3T 3RC*t 31 f^^31 3ttC3 >33; «1313 ^53 

513?1 301ltC® 31C3 I <£tfafff3 C3 «H3tW3 31 C3TS31 
<i|3‘ *ff33t3 31*f5 3**113 §f65 $31$ ^51313 ^93?I 3133 I 
CTC33 ^1C33 '»T133'1§13 S$T>1 ^3 'Brief I $*iE33 
^?ltt «tfa *Tf'5*11 I '3faC33 3H3 C3 *t*rt«f $&31 «f1C3 
^5131 33OT3 §*1C33 *S3 I ^31C3 ft®’! 31 fc«TS31 



( Cuticle or Epidermis )' ?c*l I f^SCW 

Ff*f\5l tjl >£|^p5 ^ (Cutis or Dermis ) 3t»r i 

( i tfl ^W 

«l 

5T*i ^1 *r*t*ra ^*rciRr c*t *rp5*ri i srt?**iT>t r ®rtr^ $tst 
stm cwf*rt®r fcp ^t^*t ?t c<ft*rc*Rf 
srrcr cwt 51 tsfa 5 t*i ^ Fprst? 

nWtCT np3*rl ^ «rR5 'ststre ^frf^ftr 

( basement membrane ) ( colour cells ) 

?c*r i ^*HRwrai «rr^s stsi r 

®rr®W *afwl C?WI *T%?I lilt ( Epidermis ) 

%> ^ ^ f%^c7 myf ^ 1 c®i*nn 

fcfen trt'etii fsi^it ®rrst i tat ?P5l «rt* 

foft JW I tsttfS ( nerve ) ^ ?ngsTO-srpnt 

(blood-vessels) Hit, dW W ?1 

*gfctt?rt ffc*r« IPS' *1%? i 

lilt ft*l 31 ^*f=FF C*RS3 *PF?t =TtCT ’Rfa *t?F TO I 

ct •sfa tow c»i "?tCT di* tfaa ^*ps ui^^ffr 
«trtra stcs* wi tsrtfros ui* tfa»? ^iwK’Rr 
dlWI’MJ-SPI 5«SR ftafs? <2tf% OT* I 

stwrc:* -arc fag® ®firai tfw stm? i twr 
cvw '•wr fa <m\ faara*mtf ft%s wm ttsiof i 



ffeafTS ‘d’ <2tR! 5tf?51 Of«f I ‘a’ fc*t- 

<**, S*t? ‘d’ TO ( colour 


cells ) CTtt- 

*fsft«f ^tl5, «WCfSt *RWI 
•3*rr®T ^Jtf^f C*Q& ** 
^51 I «lTff , Wf^t 

foarart *i*r, 

«rtffa fswtflhrl 'sts 
M, Sfc«firt *M*f, fcc*w*i 

(pspS^ef ^STtftf 

’m c i i «*fc 
?<fc*TE*Rr $f«R11 

cwt ^T5 
3wc*ni 
*$C5 *ITC* I 

(\) 5tSf 1 Tl <2ff$ ^ 



*• m fra—rofa ’tfasfltft i 


a—3$*t<** (Epidermis), b— 
^ (Dermis ), c—W-Cfl^ (fat 
cells ), d—( colour 

cells ), e—C*Mfij (sweat 
glands ), f —itim *'ft*?! (sweat 
ducts ). 


31 spew 

$farj C’tCT <®1$W5 ^ fo®T 

wt»n asm >rroit w t w cw- 

irws W'a ^ i 'fc^? dfc *f^w 













*55§t srt?. <451 <m®ii5 c5i«i w?i <45i 

to 51&5 5?515 %sfe ®t5*i i FW 51 51 e&s 5t®5 
J>1®5 5® 5® 5® <4® ®5t5l ®®51®l5 ®t15 CT OTf^lOT 

*rpr 55 C55 ^TOi®t5 forte ^51 etw$ sprits 1 <4$ 

5<§ I 1®l5^f*T5 5fc® ’Slg^^fa ( nerve fibres ) M15 
*115 <$®15 55 ^5t> 5551 Sft1*I5 5® I <4$®® <45S]htlf5 
^5 ^15$ C®t5 51 C®15 ?^C®U5 ®151® ®tf*t5l TO 
5t%* S$15 <451 C®15 51 C®15 ®15J® ®lf*!51 15*51 
®5^® 5^15 I 

*• 5° fiUEta <2tf® f5W5 ®fol ®TO ®f5OT C*ffo® 
*ftel5 C5 ‘d’ firf®® 5<1®t5®f®5 ^5155 fir® C®55 5515 I 
f®3 5^155 {5®<9fa f5®m ®15®515® I ®1515 ’’STC5 '5115 
<2tJ® 5® 5<1®tt55 f®®C3 jf®5l f*t5t15 <451 C®15 C®T5 
'TfW 51 5<1®t5 «tf® 51®5 ^5 ^rffol *lf®5TC? I <3®® 
5t®5 ^*1155 fo® 51C® 511® C5 ftf*RT 5® 5$51 

fcfesl® 15 lifeil® ®1^155 ®1*t, 5TC®5 C®OTI5, 51155 
®5l5,f®55l5 <451 $td5 ®1*tl5 C5f5t® 51*51 5151 

I 

<4^5T5 5®tt1® <451 TOt®l5®f*15 ^551®5 ®1C5 

5t^5t5 *ftW ^fol ?|51C5 I ®155l5te ®t51155 
'ff® 5^51 51t® 1 ®1t«te <45*1 5Cfo5^ 515511® 
"*tfi*rff® ®f®5 *CT 5315®1 55151 <4$ 5rtlJS^*I5 

tWIC® C®15 ®f55> 51 55 15®® §55® 5151 U1®1 51t® I 



7 


< fesfe <af% cwfes *tt^ca a T 

fifes 9wi c**ri §*ra ^cs stm fe^ ^tfwi ffetts i 
fapnroiR *p« ^fac«r cvrf^rc^ c*t §*r « rvi §*rsE*a 
fes* fen ffercs (‘a’ fefes *r»t) sri *tRR *irr i 
ct r**i 5<c*wa f%3? fei fsnrrre ( ‘d’ ffefes *rh ) 

.acvroa c*rrwi c*r «K"t atf fes? fei 

* 

f?RIT05 (‘b’ fefes <51**1 ) <St51 C5§ C^RR I <£& CWI- 
^ffe CITOTPt R^fte. &fe <1 ^TCf <3R WR'srfr.51 

lilt «Mt^t ( sweat ducts ) «rf* 

$ sf®1 *tR*R RWifa C^-'Sff^ (sweat glands ) *pff«, 
<tTR 5R wnl 5U I §*WC5R ffa ^ICT ‘^’ ffefes 
^-fe*Rl e l-£| e rf«fta ^5 *l«ft«. <j?|tJW*f I 
^fel srp^fsj ®r?ta ^ ^-«r ^t«, f%f% tfa 

♦tfafSrs i fas cttz a ^rfw ujsjjct 

CSTT51 «rra <3151 5^?l §51 »Wt3 'So I 

^fac® *ftfac35 ; «rprfctnT 5C5RI fasra <5® «pr«h *rtfel 

stT^t aferrcs i *4$ stf^t sfara *tftarc <?FR swt «tfe 

<*rc c*R *ro*t R$r nffett'i «rfcf i *ii urn 

aifetf $fat® aft* fiws 5^R, fas 51® <a nrcsr* 

®m? $51 sew *kr® sfe i <$* 5TC35 ®*rrc®* 



<2tfwf tfac® «t? amstt iwt? stc? i ?c?t *rwi «rf?OT 

?H lt?1 ?t?, ^1OTt l^fantC*! WS 
?ti>i ?t? ?i itc*r “t%?? ffns *W< itfi? itc$ ntc? 
5il, ^stit? TOt «n*rtwa %?1 sct i ^<ra cit* i? 5 j%*t 
ansrrw? *tft? *tf??t? *tf?®5sr ?t?t «rw?s i 

W C^HI JTt3! TO? ^t??t*t ?? I til (TO? ?»r- 
t?s??*i ?af?c*t? i ?(?s i ? *tsrK ^ptos ?tfi? ?*fwl 

oretitt til? i «iww? »i?1? itcs c? ?t? ?tfi? 
i? tut TO 5 ? sr^i-tHsai?«i-faF^i i c?in£*i?t?tt &a 
<TO? ?tfi? it?1 ?t? i arptai nr? ^?*5? *tf?ast? ?sf? 
3*r?t c®Tr*r^*t fan faw ?t? ?rft? i? i 1%^ fai- 
?tf3t ?1*I *RC?t,n srrwmOT, w itc® ffw 
*wt< *W5\ tot? artiste? ?tfi? itcscs i arfatw? ?i®f 

am?t? nr? to? §*rc? ?tct? cist? carfare ntesn 

it??l ss??« <to? fast? tat n0m-?t^? fast? 

f??t? ?tt I v£lt?rw «lf%fat CT1 itc® aRg-K fill? dO*- 

•sftt (arw* art^tt c*tt?l) ?t? ?tft? i? i 

( 8 ) « pr 

?«r ojn twro? ?>*rra? arras i nr fa <stn 
aw TOltfatCls iffarl fros itc? ?t i tit? ?fa? c»t? 
?tt, ! ®tii c?rc i? c®i?n Jsicsrt ^fac® *tt? t ?st?*t 



5§c® «rrsnn p 

51 ^’gprfa 3?«r «rt5 f55t5 5t§ i 5555 

fM *11 *tfi>c*$ §51 «rm? 5tf§5l §ftp ®t5l 5*R?l$ 
STf5 I §515 ^®T ( root ), CW5 ( body ) i$5t *5N1 
(free edge) 4§ f®5 *R«f | srf551 5151 5^51 C#5 ®t5l 
5C55 51(51 1 ^3 §5C5 C5 «R*t 5tC*P ®151 C*f?, 
(JR? 5W515 ffc¥ 5tC5 §515 ^5 51 C5t®1 I §555* 
TR*rrafil^ 5§51 §5t5 CW5 5(^5 55 I 5f»T® «t5t5 §5tW 
*#t51 55’ 5C5 I §51 55ffi>pi§ 555* 5tf§5 55 ! 

g*Te 5C55 555 §55C5?5 5i*’nS5-f5P15 I 
5131 5tf5C5 CT51 515 C5 §515 f§®C5 «i|*fl> ‘5t§Sf’ 

( pith ) cS5? ®1515 5Tf5fvfC5S ‘51*PT?’ 5J15 ifl5H>t X?5 
«rfCg I 4§ C5151 51X55 05151 5TSf1§5l5 5® >55s?l5 §*T5 
«Tt5 <X|5S§t 5ff551 51*5*1 RlX5 I *1X55 555 gX«l5 f5555*T 
ff% 55 *T| I gX55 *tf*f5® ^5X5 I *fl5s§t 

gOT5 ?f5i5 C*t5 5§X5§ C*lfB 5f%51 515 ^5t ®1515 
’Stt5 ^5 art? vfWffe g5 53TT5 I g5, 5W51 51 >£|f® 
5X5*5 45S51X5 ®*lt5 f*fC*P 5f*15 1%®X5 C§5g1 
'SIP 5tX^ I 

^Prt55f5Pt5 *151 45t 55 g*I C5* *5 *I55F *pf55t 
5tX^ ? CM f5WC*t C5C5XW5 g»l ^lf55l5 £Mt^t§ 51 f 
gX*15 5tf55tX&T *5*5^ 5*^i55t C515 55 5*Gc<H|fc I 4$ 







®W iw s vr p *rf*rai %sf5 i *rw 

C*Jt®t ( Sodi Bicarb ) fsrfate ^5: '3'?TC1 W1 
«£TCt 5Ti«mi 3RTM3 ffe?P% pi ^ *W I 
t£& <P«int VP& ^5Til I *R *tTl> pi 'S'S ^ 

tift* ®TO1 I 



w* ^*rrra 


arta-twa ca»a ^aaa® m t$om> sasai ostaat'e 
arrfaatf i sa ^a ^a«i asfaata sf® att©a «ita»?’a 
$^ai arca* i '«U 5 t^i aa; acap *rfa*f® a^srtt *taUaa 
, 3 fl»rt«R a^a i spiral Jja faal saa asfa s^ai 
«w jrarrat wh i arpta a® ca arsi f*rai at© aa^ 
35 5 ?c« ajtsa fag^stca Maa a?ca f «* satara st 

*tafecas ( food passage ) 's^a^T'TfsTt ( alimentary 
canal ) a®11 aa ( *1 at fes OT«r ) | st apfta §*tfar®Pt 
aifffe. $t;aa fe^ a*5T$PCT ’PIT'S (pharynx ) at®f 
sat ^ata l^a? fac©a «it*rc^ ■spi-at^l ( gullet ) 
ac*i i st ’Pr-atnt acvt’Pacaa ( thorax ) f%«a faai 
‘ sfiial ^aa-aa'-aiaataar ai a^pr s ^foa aara€i 

<t ^1 (diaphragm ) C3tf asfaal ^Wita ^aca ( abdo¬ 
men ) <afM& a^ai ^ttas^eftc^ c*ftfsatts i st «raasi 
ar^ta aiafta* arc*tt ^a«. sat ’jar «rcs »Tfa«t® a$atos i 
«ira$T aar *ftaa {®®a fwai Sfaa* a^ai a? sfapata *ta 

aiaWta ^aata (large intestine ) at® aa i 





Ms 

fi®? fall fiR/W ^ft^T? »m ^t^ftt $(®t* 

^rp TOf c*fcwsift TOt i *t«fr«. *?t® 

*rt?fa arcraftire ftrfwi ?< 

^f?31 OTU <i|^fsF5 cfcf*rai 

%®ra c*rffan c*ra1 stir 

*n pr^fti stri-^ct fafars 

atPr^ ifl=K 

c»wict wr *rr^f3P5n «it^s 
i <a*R ^ arwr? 
*tw *ti«ra ftt*ra ft wt §cn«r 
?m *rftc®ts i 

( >) 

c®r?i btr R 

c®Rtw? gw* fits nfafl f’Rti 

rrr iff® fcfartcf i ^ 

smtf® ’ll ‘gcw’^ 
*TCR3R m RR *&cs <s* 
« v, 6a-^nrprti nzmKn src*fj <itc^ i 

( alimentary canal ) I 

^ %tC®® C’ttSI n 1 Mf? «ttW 

ri <s®? ftt'es *fii> ?vtt?ra «it?^ ?® i »*tt 

•gc** *t®* <nw «8®t ct *m *rf®si ftal 






TtSt fcd i <5tim 4^pt 
w Btfiftt iHw ?OT i 

c®rtt®* fcm & tf® ®tc® i 

stt^OTT ft® c®mft 33® Jr®c9fc tsfsrat? i «j(«f 

^ 3fap*ftt ft® 33 '8'lft ^f®OT i 

uat ?f3*ftt ft®t® ®T3tW3 ^t%t^rtft 5tft castle® 
fa^s* ®*i ?ftrtc?, 3«ri— 

^5j-*r§ ( Incisors or ( Bicuspids or 

biters )—i r chewers )—b* 

( Canine teeth or cWI-W^ ( Molars or 

tearers )—s grinders )— 

ft® TJW3 fft® 

8§t ^ ^5? ^tffcs 8§t ®%i ftt® i ate ®i 
?i«rc fS3$f?r «rt?rf9i 3ftTfti<r ?rt?t i c®fa f®ft*r ®twt^3l 
®i ®tfftji ®33t3 *r»rcr ^33ftra 33 i 4®3W w§\ 
ftwi 33 ft ®t® ®firai ®w sft:® *rtfa®ft ft® fftri 

^Ptfg^ri ^tsTr.® %& b-^t ftt®3 ft® 

cwfai® i Cp, ® ft fa® l#! ^3t ffa? 

<s$ff® c3 *1®® ®§ *1^1 ftftffti ftsfaw ®tt® ®t3twa 

^9* 3® ®s 33 i 

>gtf^ 31 ^3 ?W1 ^3? *rffit3 fftfft C5l3t9T 

33 I ft® ®^3 ft ww-trc^g? $ 

■nrcn ®fb3i 3tc® i « ftt®3 3tffa ««t etfaftt 



an-^nr 


tft 5 ® 5R5 fiff?515 5J5^5 55 I f^T?, t5®ta 

4ft° 5Jt3 £tffo 5t°5T.^f#t <&_ Wt^5 WSt f5C*l5 

5tC5* I <& tftCW? 5f5 *5tW 5^5tt.f I 5t3t55'Q 
BtfilSl ■*'453 «rtCf 5f*15l SITE'S STfWCStwt $^51 
5^5tt5 ^Xft 45551 5OT5 I 


TO 5#!-*!$ CW-W 



« m frar—wr^iSf i 


4$ fan fas csratcara «wTm *fwi c^nS vft 

tT3 CW^MT^ *'$*1C5 I oft C^-TO, ^ft 

^■l-Wtf, >ft TO W ^ft ^5i-*F* W&H% I 

«$ *nft fire $?to «trejw* sifiuw tin sites i 

5^e(-tf^ b-^f « 5R7T5 %fc®5 5t5T5TCT 45* 45s 
fare «^5f 5sf55l «rtw I 4f ( crown) 

$*tfir5tC*t $tT>f 5rf551 §Jj ^h 5 51 <2|5$i5 

( caps or ridges ) 5T|t? I » 4^ ! »rt^t *FtC55 *rt51 
*15515 5'«5tC5 5^*1 fo5f5 55t53l TOf | ^ CFt5tt®!3 
Sff®®f®15 4^1>t 5sf?51 ft 5 ?® ( root or fang ) | 

C*I5*I-5S 51 ft&tt ttS ( crown ) 51 




S's®! upr vs utfa 'Ttefr ^firei 

{caps or ridges ) ®JfQ£ l£ 1 ^ 3 J ^IWtHl 

Wa^rj ?< 's f*i%l *tt<rl *rra i f«m- 

f^c*nr ^ •stta «tTc* i 'ss.^rc? 

«rtm Btfttt ^ ^fori sirred i fast rtfVfr 

•spf?na1 fws I CT W? '£(t^t ^S. 

's »rertm «itet3 

#h <3tetcw?r cw- 

f?Wf *lf*^ I 

£tU5lV§l WBW *TO*t 

ft« 3 ? ^31 *rftr, *mi— 

(*) \*1 ^1 C*ftS5l (root or fang) 

(\) «5ft^1 ( neck ) i*m 

(®) ^ ( crown ) 

Wtc«? CT ®R*f *)HN f%3? 

C*fF5l «ttC^ ‘^JI’ ?l ‘C’ltvSI’, 

CT =R«t fc*tOT «rtc^ 'Sl^tw ‘^TfS’ 

sp 's sigsd>? 

‘dJW 3t*T I ’STwe^T 

*$*& C’lr?! «lfc* 4WX 5#l-W3 'S *rtC8* 

$$C<5 ^TB^I C’tl^SI I C’lt’?! 51*. ^ w- 
c^twa *if^5 *k*<? i 



*Ts ftxjfi-- 

*?$ I 

W*. *Hffo1 # VTjfJ ^ 
C^l, B fam 


Stef'S 5tC®5 555 fa?8 «?®- 

*tc>^ ^$t?n f^p ^rfo® 55 ia?t t5iw5 :*tfc5 

C^H’I'S f5fes I 59115*15 45* >215*15 5sf^5 *r?t*f t5TW5 
<2|5t5 $*IT5T5 I ‘C'S^^’ ( dentine) <CT I 

C5l9l1 «iTf^W «rf® 5?C® W 5^51 5t5 ^?®© ^51 

i4®<$5 555 c? *tw ®f® 5*65 £ 55*1 wNnn ®tfs 

5tC5*, ^ ‘fSpn' <5nfr«. ii|5tC5® ( enamel ) 5t® \ 

<&$ 5tfe55 ®t55*ri>i5 5ft c®t ; r'e ®*t55 55 51 

5*|1 §fori 515 ®t51 5tc® ®t? *35515 t5T5 55 51 I 
WR fe®C55 555 ‘C55fS5’ ®f® 55E5 55r 

5t5l 5t5 I 

5tC®5 fr* 5*0’?W ^55§t *1(^5 «t5 3ffi:S ( ^ 5t 
fR3I5 ‘B’ 5C«? 55mT? “ttvfl ) ^51 tfS-nllTl *J«f 
5Tt5* I <iit W-*(t5 ( tooth-pulp ) 5? *1 <311, 

<45* 5^®t5ftC"t51 t5T5l5tt 5E35 *3f§f55t5 5?51 

«rtC5F I 5tE®5 C’ttf?! ‘%55>’ ( cement) 5t55* 
*t5tt<5 *tt®?fl «TC5T*l5t5l %!i55 51C® «Tl55i 5tC5* I 
lilt fawt^hl $*15555 5lU55t «I*f5i*1 I 

fctl®5 5tf5C55 «lt55«l f55l 51 ii|5tC5® 5t5TE® 5*5 51 
55>5t51 51 515 <7tm 51151155 5®#®1 55555 *F51 
$fc® I ^t55 5f5 C®t5<e 5tt*1 $5t5 5*^1 $$51 5t5 <®t51 
5tl® C55jSt5 5t^ <£fC5*t 5*f551 ®5 5tC® ®t5® 551 





*«fa« <1 ifiaa fe a^8l ala Cf ®tatC® at^, at® 
<g^f® <*tfaa> ifcn a^-arcna 1%®ca fnai cka? iaa?®aa§ 
tt® aR®a ®fac® arc® | * m-*fa ^« a^cancn 

at®ta caaai atai ate® i *t® fan gatfa ai 
*( 9 J c®ta ®ft:j fwfan ®tf®C® f’W ®f® aac® ua^tCTCaTa 
•5®1 atk® ”itc3r i c®tnai a®en$ wta ca atta 
attata ana ®aai ai ®3R*t c®ta'e fafan fcat^ata 
JR? ntt®a ®tC® ai nrf®C® fa®5l ®f&®ttal C’tCT C®na 
§pf*t5 ai aj>?f% cat* 55 1 ftfC®a C’tt'StU C®tn'Q 

N V 

fiffa*I atf®C® ftfC® 3FCT an> f^nl ntn 

®tat® ®C® $tC®a ®faa> nd> I ®t® ^t® ®ffa*1t® ftRTta 
ntatar ®ca ^tcsia ’ten 5 ®®ra «lcnt®a*rn « *[eaa 
facta crtst'Q ac& i ®®<iin w^a®ta faaca fac*tn 
ncatcnt^t asm ^ffc® i 

arts^t^ ai ^5 fnai at® cat&ta «®jag ®faa>®a i 
<af®fnn g^ara ®fanl at® ntfsfc® trt® ta ®t® ate® ^at. 
®fa® fna nffnt fa i ®tatcaa *la 'star ®faa1 f®3®i 
arai as^ai i c®tntcna aw ^na c®a mtc? f® ca ^n 
a^c® tflm ^a at $nt$ *ti®c® acn at atfn 
aftc® ®tn® ®ca ? <4am ®m ca ®fafc®n ®tai catn 
aa mta afarn fac® atca ai i ca naani *tfa®ta afaaga ‘ 
ate® ca mca® catena at® ^®tee® atca t ^aa ak® 



CS5-TO 


csm\ ^ ^ iftss-ffi foil 

*rte «rtfww i 

(*.) fsr^rl 


fN?iw smwfara *c*r, *t**i sumot? 

jtui st?i «rtw i < 4 $ 

$?t* «rtoe s^t ^ts? *rft5 i *tc*iWMiCT *rteNi ^<n 



V-*IW* (circumvallate 


papillce ,), ^*t JftPiqjf 

( fungiform papillce ), ?H?3rc«. 

( filiform papillce) { 


tsr? i ^t?*i 

t^stu *nsstCTj^ ®iwn 
^»I 1 ?f*TC$ *rtfti i 53n- 

5Tt?t*iT ^<n tstir 
^rs? i foi^t? 
jot fosst* «rtst% srcire 
^•nw 'entc»t *foii *rtn 
**rat 'g«tB *rt*n> ^forl 

m i 

f®^n c^*i srt^- 
fsrf^ns 

i srf^rc*^ fa 


•ii’R *rewfa*i ferret *N1 w® c^fatOT? 
f?»t »ict «ttif i twt? c^p^HBfa ws ’tfte® 
'e <2Wfira s^ii <rtw «ew sp*ra fosa srtsNj 



’’ifa’ItS-filFSl 


1 « 


3 ?atn® srppi st®l afac® atataj aa:a i cst»t^i aran a*faai 
atfota ca fimt? %nfa®tn ^ sft^t? ’siaMtffa ala 
aw ami caata i 4 ^ arnt^ft fNata cnrsta facam 
as^F caf&i cafiM 4 a? «rtnta fata*a i »t?c“t 

«if® i *g a? ftaife cafat*it §ai <[f%c® ntfata i 

' *ttata aitosa sf®ta ana a^ufn s«$i ami ^tts ca^fa 

} 

istta na^ fwsfl s^feai , arfts i caf&i arct^fn a?nna 
*if® «® 4a? t%mfa cnt®ta fata* ^ eittta d>a5t®tta 
nTsnn «nts ( • 8 a? f&taa «i?*t caa) i ^Ftfaatas 

( circumvallate papillae ) at*? | 

$stcaa >£fc®jari>i stfafaca* bsiftra* fanftatai ertftcaa 
>sta cafl® «rtis i 4a$faatal 1%^ta ^i*rgf® aa i 
^icwif® sfji afaal gcna ana ^aa atatasfsrc* s 3j3a«. 
atai (filiform papilla'.) at®r (5.8 a* fstssa a *n*t caa) | 

4 asf®i atal caw 4a? fnaJ’ata ^i?® aa i 

fgnsatt ataranjtaf £itawa a® 4a* 4a* st^ta *ftc®a 
ants faat ^nf 5 ?® ana 1 atm ei^f® fs f^ata 
if® ataraa am® ®wi cana« faffaa awsttata <2ttat*R 
a^a-atsa ants, fsat^afa sttatsm a$t®i saan- 
ataga ants 4a? fnfaai $< afaata «itat«R atw c*taa- 
atsja ants *itai ata 1 Sat ntaraajc* amtn® 

*it*i§ ana 4a? ^jtaa f®sr,a stfafat® *2?t$t® foattt® 



«rtre i cat* 33 c®taai fec*fc ®ft=r ca <nat 3 <atCT 
afo afe'e atcsa #t®i ai *{$ Cota's *rf 

fsrfaa afe ®ta ffe ®tei ca*aa ai^tet^i ®fat® ’Ffae® 
-sttcaa f®$? ate® asfaai <4?t ^nata a-% 1 . 
<«iaa®Tea C&ltl? fwc^ dfel OT CT W ^1331 ®3t3lCT 
®t3l at® fan atfaa a>fa3l fire® ntfa i 

«t*ta are* ai?3c*t»ft src^.an fs^rsr c*i^tasf*iat 
cata < 5 tfa? fen atm atem i fae*ra®s atyt a«ra 
a^®i ata ®aa tat? fen 3 ;® $p® atm area i faas 
fe fat»ta *m afsrai *r*w srte aa at i 

attata ai wt afeta a^sj^f <aaj> *wr afawt CTfa® 
*ttte? fasi c?aa ®t®t®tf® afan «nw i <*wta *na 
felt ®«n cstatfa’fe afaai aifa i $si-irnHWa 

C*rc»I feti fafctt^a Cafafe 3ftS C3t»lt fefl 51® 

iwn c«ra i tata f^ratapf c®taai ®aa fa$ sjattai 
ate att ® ? ®w atata wf^rcsT fares w «rtca «*wai 
cstaai aiawt arm i faaa®:1® atc*i ® asatt aft i 

(«) "cstfe farsft« »rt»n-<arfic 

cstaat a?i*it «rt=r ca aftcaa ca *K«t «rtaai orfac® 
®ftt ®13t3 3TOt 513^1 fast Ffal I Cana'S *?T3 31 333 

><fls 3*73 fe Cato's *sta as^a fe atat < 2 fcsw \ cwcaa 





alflcaa CT Ft>(j5l *TC1 *l#n OT«r 3ft1 fftfl OTC53 festa 
ct *w Oral atwraaj stre ®itaa frosts *ftre w 
’rca, ^ aw? >5 <i«ifg^5 <<ia? «ira« aaraas Ttw 
aita vjQ^ i£t?Fra Sra^l ^Tt? f*IWtr al 'Slt^W 

( wet skin ) al ^gjfspp Tatjft ( mucous membrane ) 

•aw i cwrea festaa vat aftssfiSt aaaai fewi atca* i 
arafa^ i* aa afaai & festaa 5iwtw ‘ft#' 
( membrane) a»11 atai atC* I CT 3a*l *Wftatal 4$ 
ft# Jf^ffl ’ItC’P ‘CSt'SrT ( mucous ) ac*l l 

vnwart tsta aw fofeas ftrflt l 

fejfepft#? a*»ar'®fti wft f® ^rai^rff as ^artc^ 
^fttOWcaf .aft ( glands ) ac®l I al aft'S&ftia 3 f 9 T? 
fetfepftsftjfa ^«n ftsn atrei aa? tics §ata 
*taftsftraft «i*»t 5^ ItOrai ®ilai ^tata aftaw*i awat 
wm ®ina §*fr«rra aft® arai aft na*wa a*ft i 

C3t*rai C’ipf-aft (sweat glands ) aat ®T*ta feat 

smai Brtftn:^ *ttfast? i ala£*f c^f-aft a^saa^ 

?m, af«. OfS ftsaa*! a^a, f3-aft ( kidneys ) 5pt' 

ft:aa*i a^ca ^sjtft i 

^paa feaa ft* cattsi aft «tlw «Wft«ttaf 

srfttl-aft (salivary glands ) ac®T I laftaa atai <£t*fft 
aftaa apsjas *tt*ia fN ^asasfta (lower jaw- 



bone ) Graf’S 3 I *ff^9t? 91 9^91 9f®19t? ^JRI 4 ft 

«2tf^99 5fttf5 ®lt®tf59 fas’^5 5ftS! :j9 SRlf*!^ 59' 49? 
■$5t?1 9*91 9f®[5f9 *CT *I5W$1 9S£9 I 

*t*t? gfttsftisi af%9 495 c®Ft^5l c&f9tt*n? tree «t9Ps$ i 
4ft 5tf% $ftl^ Pl^tl fifRr 49* ftf*P 5ftt9 45? 

f®F59l? fatSt ftStOT* ^«f 91 9T? (openings ) | if|9»lR| 

smrcta 9**jp9 afft 155 ti asft^ri f®rs ft*tc99 cfrftft cfote 
^t?l sftwft espial gftift stf% T3 5^ c«ff«r us *itftt9 i 
ca 5^9 q9T?i ftfsai %55 cPtutwa afft* ^ 
sftai sites ?xft caft^tw fasut-a gft *it*t %i 4 ft sftfi> 

V 

<2f% ^raftr® ®tfts1 a&fe. C 9 *ta <S 9 91 c*rt 9 * 9 ? 9 T 9 

*ttftOT ct fsfs 39 ?s9*tft9l ftH *st5T9 asta*i 4ft ca, 
ct 99**1 4ft *rf?fl-2?rf< atsft^fare ftafais 9*r.9 caft 
395 'ami® 5 ftai *tt<? i ^tcsrft farcii w 
5ft91 9ts9tC*5 'Bfta «IT®11 fa’FS 5ftff5 »(W 91 45? <$1519 
ftffl SJ9 49? far® Wft 5ft9l 9t9 I 

4ft «!t5Tl-5tf^ 99**1 Jift £|9*t5 ^55 *11*591 

*59*1 f=Tr^5 5ftfT| 9tE^ *5T5tW *11*11 ( saliva) 91 
f9§t95 (spittle) *r«fte, ^ 9C91 9T991 9«R fftf f59tMr| 
9lft *599ft *rt*H ^gs f& 3fC9J9 9lft*5 fafat 5 ® 5ft9l 
t^rap 9*1.9, C®*l1 *TpFtft91 OT9 49? 9tOTJ9 C9*5-9t9 
( starch ) ,<sM* *19*919 nfit't'S 9*19 l 4ft C9|*59t9 





*»■» 

TOll-TOTt *rft® ftfeps *w* l lR! «rtw i 

fa’s W »faTO ^ <5«R *ftR?B?tC5 «lfa 

srsra ?tfTOi to *tf?cTO «i faro 

*3*1 4N> TO JTI H$cn <tfa >£fffa CTO-TO *nri< 

TO&5 CW«5t SRT, TOM tTO ijjpfc falSOT? ®Tt»Tl- 

<sjfa? faqrt «rt?w w sri i f*ra, *r5?r, TOj. br. 

C’Tt^l, >£t^fa C^TOfaMS I TOf-«lSf1 

cffaT® *rtt« c*r cs»ri ftfan fastes i «ttfaroM 
fatten torM fa> rtor <fa *rrtw i 

<d*k <jfacs ntfares, btrito c'-fsto *wt«ffa <aro 
*!#TO ^C? I ait «wt «fltTO TO! to *Ffai 

art fatten TOTOtfa fatfaic^r «rrc®a nfa® toito fafar® 
?te® *rrca m i TO*t nfror* farat? TOTO *ra> 

'sjTO rbi c*faj<n t®jtft TOi ■sigiro sjawf® i 

(s) -'Bfsr-w—TOTOft 

areTOI RTO sjpra to? «ffirai ti 5? feri ua,—ai— 
v<i—*n^f ^pfacBit c*r to *tc® “stma fa? 
fa (pit ^tCT ai*fct TOI CTO*T TOW* iSf^^tff® 
^farscs tfffac® *tttW I t*fat nRfa® ( uvula ) 
?C*T ( *4 sit Ifettffsr 7 fBfas TO) aiTOI CTO *3 TOCTt 

TO i fa^ fatfantar to ntnfro^t fcn? fafa ^sfal TO i 



ort-w 


*ftC3 I 

<*R®tCT ( soft palate ) 'BflPlfBft'S? %5 «JPR f%CS3 



** =k ffo—'55. aiffe* *ravi 3 ^91 

i, 2 & 3 -sjW^ c^ 5 t*i ( turbinal bones ), 4.- 

3 l 3 f#t *3 <Bfa $*391 sntfhnW^fl (opening of the left lachrymal 
duct), ( Eustachiantube ), 6.-c?Ft3*r ( soft 

palate ), w& ( uvula ), (epiglottis ), 

9~§%W *1 *tma ( Pharynx ), fsflreW W ^Tt^l 

(oesophagus or gullet) ( Larynx or windpipe), ' 

u.-^il ( trachea ), (thyroid cartilage 

of the larypx ), 13 -1%^l 1 








ot'stii 'st*ifn ?rtu in^r-Q 
*1^1 ^tCf, l $t5tC* ( epiglottis ) ?C»t 

{ *4 SR ft>C3?J 8 «R*t ) I *m <sfc 

♦ftwwre sit?sjc»t%c^ f*ifsrfifC5p df?t3i «tt* 

^tri TtsHrNfa ( sr. f5ccg?r io *rc*f) wf* 

A k ' 

.w% $$?rl trts i ’tsi-*w i»f*nit 3t«3i srtaft 

fore ^freta 3Fre i 

<5*r ^«rvrc»nr srej ct tm-f3R(i to s^rfftsi <®t3l *J>niTs 
eforre «rfre i 

ft* ’tsiOTCRt <»R*ire wta srl 

^fs>[-^nSF ( pharynx ) ?re ( 3.2 SR 9 «Rt*Rl 

^r®N) 1 ra «itff% 3 *fopm 31 ^jpn fre? wtn i 
tstre *M> fcr *w ®trre, m —(i) ^fro, 

( eustachian tube ) ^C'S ®Itf*ratC5, ( 5. ) 4^1 
**Wf33i, ( nasal passage ) 3^re ^rtfrotc? I (*) 
•ilVIt 3sV*rf®Ttre (larynx ) f’tStCS I ( 8 ) iS^l 
S[3-fo33 5lt<5 ^ifo^lES *23° ( 4 ) ^TjT nt^^fC^ 

traits 1 

‘foqq srffl’ 3C9f <5t3l C3t3 53 SWOT* ®13, 

35t3«l C3t3tOT3 STC3J »«t3« f333 9I1W 3T$ 

5TOC3S5t^l Wffl <jfTOi 5ffow srfa sp fan «f*T 
*ffo* ^51 C3f*pt 3tf« 3TC3 «tH CTftHtf I 



<5tt*J fa? C?**R "iffa? - !? ?t?t? §*13R 5?, 
^Tf% m?r va^t 55 fan *f? *rt ?fal *st& ?tfet 
«nt* 1 ^fa? ?t* font's $*w>i ®t® ?tfa *$?i nvs 
«S?t m* aft?*? fas? cm? Wfsfl ^fas site? 5 I f?ffat? 
m? sm-?* 1 * stre fan ?i 

fsrai «tf? «m fer-*tw jjfan *it® stfa <ifaR*i %$?i 

<itft<p 1 ^ %£-*nm fa*t? fa?'! *rc? wtfarc 

*ttf?C? I 

?f?j-sr^ ( (Esophagus or gullet) <St? * ^fa 
?wi jfajl jRp stffa mu 1 *tfs^rr? *tfa? wt? *rfa%- 
*rfa-c*t s i'Wt?l ^st? crata «2t^ s^rtcs 1 ^ 
c*t%®fiT -*r*f srtii c^ cwta? its f^fan *rt? >ii?t 

fa’P cMfai cw? 1 
»f& C*t%®f»t? «lf? iil*5t fat? W <& C?. ^5v??T C?m 
3fte? fa<F Bfal ?t? ^afa $*tw? 
siffos 5^r) Ptfan «rc? c? ^?t? 3f«rh^ %p? fa?* 
?t'e3l ftsi art? ^tt? «nw al i 

4 $ sro-atsft? faitt «im (coats) «rf(f 1 am 
wft«. ?tfa?? *!fa?§t ^3i?«. ^ssaifs *ll(*rc*t^t (in¬ 
voluntary muscle fibres ) ?T?1 fafas i ta$ c’ 5 ’! 1 ?!- 
<®3? ?s*5?*<sfa ^rtfe? §*r? %5 st^tstc? fatttf, «TRf 
?s's??%fa cwwc? cfa>a ?*fai ?rtt$ 1 *m-sit»fr?Ra l fa?r 





srW^fll cro i srat ^rRral »trfl® ■wita *its» ^1 
*»5t? ^sfkst'e ’i*rt9 c^f%5i «rrre sn i ?n ?rfc® 

spfi *rt^t* *m 5*3Tw?r wa sw; ^c®t cwfac® 
CT ^tglw Sfc^frr c^sr §*it??t ^fk® 
.«ttre i ^>r ?i% Crist's ^e. art 

^s3i? <Ft?*i <^rf«f *v ffac® ’ttfacst i 

w-sit^fa faSta *rF53§t cstf*ra? 

( mucous ) i t$tC® CSWI-f*CTRW <af% ( glands ) 
sites i ^r.«r? fetf’spF f%fa? ?rRi *p?*i arc, 

®*tc® ^^tst I ^JFl *WRI «rtf^C9I *r®T>1 *rei 

*t® 3J5j*Rl «tWe® ®t?ttT CK3 «lf«fS ^TCS, lit?? 
^5TC® sifts? *fftaTr. c 1 CSffl-ftsattiJS? jaf% «ttW® S$ CSW 
fst?f$ ?tsi ^wi fa*? ?tt*t i '4® , st?n f^aMi 
*fcC» 55TtS®l SsfilSBI ’ttH 5 *I?Rl®1 I 

*t»I-ait»fft ^ft^l sjsffe. *wn5TE’Rt siT???^ C^t’W® 
( muscular ) sra, b9ftrs?« ( mucous) JRt I «fW 

<q fafRl siRra $^T>t Slate® * 1 ?’^? a^ai 5ft *ttfat® 
»HC9 tflvwlw WStCT affaRfl ^®ft £NS « 

fHl* sirs* 5^1 "*K aftsi sites aria i 'fwarofe 
n^i-aittffa f®®ea* sil'sa&fo ^• ! ttc*t *ri dsfavn s*u®tWff 
sit**ft cfor nrc ai, srtam stfsc3* cw siRrs^t® 



cmHfl 


»it5i fcv c*i% ’CTt^ ®fr*^*f)t i ® 

«te^wt *111 *rf* fa ^ft*i 

** sri ^f?5i f’lferos *rmi *n i 

(a) 

f&au ^ ?^cs ’tsr-srt^r fwi •ttvs^ic® arte*, 
<4*«n *fercnfs i ’Wpft? ftr*ra faw 

jtferctu *p& $stn ai^rsl* **wi fH **il ’sit^s 5 ? i 
♦tt*^ *1*$ ^f%m *#ra> *w 

OT^^tl'QIT CT aRCT «ttt* *tflS* 'SiJfiJ CT^ 

^WSt^C* *§?? ( abdomen ) ?|£®f | lift 

♦tt*’?*! ( stomach), ^3 ( intestines ) ^e, (liver ), 
f*TS-C*t* ( gall-bladder ), c^ft-iStfa ( pancreas ), 
$N ( spleen ), f3it«tn ( bladder ) jpR sp-Sjf>? 
( kidneys ) <2tff% «rta? 1 %?<! 3FW 

wrrf^c® ^rtfae^ i >im: c i =hi **n i 

<4*§t fkara 2 fef^s 

aR«t) i CwfafS ajcn*fcl C*rftC*3 WtS I 

(abdomen ) *r s t*tTC*f ft* &HHW- 

^pr»ff7* C*%5t ( diaphragm ) *wfa* I iW-*Hp(l 
®WWt^.C* C«* *fiWI 5Rf<8» 5$*TCf I *Tf*- 

npft ^pftswtH *a i fsfaa $$sl *t*n- 



i i ^ fif$i /, 

’'^Ttos *’ * fe» 

£7?'*** 

J ' gastric juice ) ft&_ . ^ **» >im- 

Hi1 rwf.f* *"»»« 

4 





V8 css-re 

» 

1st? stfre <q ft?? SjUtt 3t? I re-reft CS<tC? C"l? 

SlsttS «rift«. C? *t«t fif?1 'f'&S *IT -nar-sit^t SlCS 

♦ttss^tcs «ca»t sc? c*l§ll srtrest? i Istcs regret? 

SiSSCS? stfsstas <ae?»t?ts ( cardiac orifice ) ?r.*t | 

fsftsilt freret? i ^1 st?iit ’iis’s^t sire ^s- 
sits? > 2 tc?c*t? re i tsrcs resret? frsfre-st? 

( pylorus ) SC?T ( %* ??. f?C3iS « fife® st*«f) I <4$ 
3f?T>t OTIS? ?IS StCS? *fC?3 St? *tS? CSS31 *t<St3 re 

re, ftag srffitcs? re csre si sir s rest* ^farsi stir 
Iste fos cssfir i ^farsts res fsfssi fsar-re re start 
SR refte. fa fret? re? ^tr? c? siRt? S? <$1 firifre- 
*t?5t« stffre stall fSs csl rest? *t?«i sc? i 
regrets stfsfct i *rf^? recsi ssrcsi freSt fa 
rei-re^t? fss&t sjysc?? res ^s" ststcs? fere® 
wt i 1st? *ferfsg reft*. fescss fires? brfes «rr^?tt 
csfecs srereta estates? ss start? start? sc® <j«fr 
*ftfct? *fffe f&fssi ststs ssre start esfre®! fessli 
fe?t*r cssis sre® sfir csftsi «rts sc? 4?re res> 
ffecs refscs i castes? fsea? res c? re^fa «rtcs 
ststs atrers^tre <n&ft sfssi reft ?i cstfe? re sites t 
sre ^tfimsr-fere ?fWes stes sre *«| <afe$fe sics 
«ire?s <as«tsi? s?*t ret* frefs sics stes, ststes 



( gastric juice ) 9t9 l fW9t9lf3! *8 

99>i9 t%39«*)5 0*111:959 *tr 5 P!#tp® 8i«9? 91 

*11^95-99 fsrcfe 5$9i «rtc^ i 09 atf% 5$t3 
*11595-99 W? 59 ^15109 (peptic glands) 

909 I 

*1155-99 c?f«rc® 5fwn 95 ^te. ^519 f9c*t9 c5i9« 
9t 91$ i fag ®5i ffg ^iwt? f9f*t9> i 5f9? <<w esp5*rfa 
f9f*i9> siTOrJ ( starchy matters ) t?19 C^'R'Q fetTI 59 
91 I f%3 snw, 9^, *tf*l? <*T|f$ *&§ « fcfof *1?lt99 
919 *Hft*ff9f*t9> «rpTT05 ( proteid matters ) 95W 

‘09*1jSt*(’ ( peptone ) 9195 199% *tWtctf 
9509 I 

^It^l^flt 1 ® ^Jlf991 fW09J9 W 3R*tt ^959109 
5®99 9(913 9f3‘1 9SJ.9 91 I ^^Srt'T ct ^5g»®91 59f»19> 
9(095 95(51095 ‘ 9197933’ (chyme ) 90*1 I 9(99 *ft95T$tO^ 
^89*91 *11595-909 5^91 091*1 933919 9® 

5$0« 9(095 I \St3t9 995 39T 933 91 951^09 *lf9*te 
59 I ^519 9^9 *K"t *359(09 *tf»T9l 959*1 '5151? 919«I 
?SC9 491 9^9* «tt*t 90339 *1195109 9lf*9t 9(9 I 4$ 
9I9J933 91 C9t^9 9719 *f9l<llt 55e.*lC9 *1195*1^1 5^05 
fasftj9-519 ( pylorus ) ft?91 C9t9 9lf59 5^91 fSTOS? 
<2199 ■SRW ( duodenum ) 59 I 



(fc) *1® 

( intestines ) ( alimentary 

canal ) s^firer *!?«[ | ’Tfa’SpfRt *TRre > 



SR * «ISPT^ ) I 

i.-iW-arrtl, a3( duodenum ) 
4 .-*pws ( small intestines ), (trans 

verse colo» ), 6.-<<i ( Caecum ), 7 .-WI 13 

(rectum), (ascending colon), fHTOWtf 

(descending colon ). 





*lfa*lt5*faF5l 


4| 5$ 31 ( bowels ) 43^1 are! 35 31 sfl^t- 

f%i"W i 4 $ c#t&5f3 ^aift ^wfwcas sjfirai foftrai ^wtira 

5f«ren*t 5tc? (? i sr fes <?re) i 

csrrereiw frffsrci *irei atfiw 5t55csi fitter >* w 
*trei 45 arei *retRre c*ttf>?t f553 ^fei stfare 
?twcf ^fsRTi ars-ft WFrstre sifaal? aait®?3 3^rfcf 
C^fn *3 ^fVc5 ntfesf I 5^15 5ITO ‘Jfffr- 

s§ff%’ ( entrails ) 3C5 l ^l5ftC5 513^5 «TCprft3 ’jar 

'Q ^5.«- (53^ -551 3$3tt5 \ ^5t3 «W5 51 35 

«R"fc3 wap 5 ® ( small intestine ) 43“ 53f53> 5C*W1* 
5“$ C5T&1 5?W «^ff3g (' ar g e intestine ) ?«Tl 55 I 
WH'at® (small intestine) 5t5f^5 ¥$U5 

5t5* 3^3tCS I 55^1? 3TT3 45 $f53 f5f *tf»T5 
45! arefa <21(5 f*f§ 3&3 ( *4 < foc33 4 fsf^S 
5t«T) I 5t34pfl3 f3333t3 (331 5tf*5 

3^31 «Npf$ 4§ ^35C3 <2IWt 5C5 I $3t? 2(55 
*R"t 5^t«, f 353 C33t3 ®<5T3 *t5St3 5tCf 

3!5t5 ^ 5T3C5 WTW*tt^f5-35 51 ‘f$«f%srfs£ 

( duodenum ) 3C3 | *rt5*?afl3 fa335f3 
5(331 f35:35 5VI?1 ( v* 51 feS3 a fifths 43 * 
*4 *R %C33 3 f&f3*<5 «R"f) 5133 C 5 «ft 3 >* 

< i» ^ ) 3(531 ^$13 4$ Sfl5534 sfcllUS I . 



twtre ^ar sitfl '«ilf*ral ^ 7$rtts i 
s»t^f g$^l? <47n>t ( ** «r fka? 8 ftfe *R»t) fe- 
ctt? «rtfMtcs «wn!t (sr fka? * fife 

7R»f ) OFfsi-a^ *&C® Ttfel «tc^»t ^fwtc? I eM*!^ 
fsf^ii ^awn? 77 s^trt 

®t!?l ^TTftT* fe ( bile ) 7OT 47t fa®!?!*! fTO ( 7S# 
•r fkas? * ftfe stt*t) *flsri-7<?i7 art? ifpMWt? 77 
fs^fc 7§Sl «llW, ^TSte 5 ? OFT7-77 t pancreatic juice ) 

tot i cstfe m ate®'® 77 fatf® 

7^71 sftc^ 'StWtC^ SIS-? 3 ! ( intestinal juice ) 717 I 
§7tt® 71^1, *t15 3 F-77, fe 47t ®l7*-77 

*f*?i 7C77 cwfar.® *rte71 7t7 i f'S'tfCTr? c? 

«RC»t7 ^n? m 7^1 7CT? feta C^17« fel 77 7tt 
‘tfc «ia-7C7 <5ftt7^t?® ?K?W>1 fen 7^71 «ttr.7? I 

*1fe^l7 3>T7 3® 7^C7?« &tfe 4)7? C*1*T®T t'SJtfif 
fi57> 'Sit®? 'SItCW <$?t tSt?tW7 felt's ft* C^Ti 5 ”! I 
*tT*’?sff i<|7t *® 5*17®! 4*T>1 fW!7 stf^ 8 ! 7171 

fciWStW *Ttf5 7tt* I ^TtC* «tat77*t-f7Wt ( pere- 
toneum ) ^fC77 7C®t I >il? C77>s?- 

f%STj7 «R*17t7l fiffs® C7?FWC«S? ’ifw'® ^7® 

7$T1 ^rfet stfewi f*Ht *IWC* ‘CTCTTfctf?* 
( mesentery) 7C*l l 





ira 

ww «tca? fsRii to to?« 

ntre i ^ tos*?^* cro nfe 

^?tW3« t 35i*t I C$C51 pfTOSf TO CTO *?tfjRrt 

m to? 'srat-^t^tefSi apjim cntan 'arotftfs 

?lt^5 ntre i tstcs ^sft< *tR5 , s?ft t$U5 *ics 

*t? 'sia-TO fra* ?f?l ’arots TOJTtftsss 5^5 
«itc^' aw; fiira? fare ‘ntfre. frozen «ito 

i$C5 *ffE* | jfcSiin TO? «!3n«l <ftWJ3 'TOft 

*ttn J^c*! ^|?WCS 3*1 I 

3*ff$ (large intestiifi ) qfirg f3T®t3 3tES «N1> 

f%$ $51 5§C5 «ICT ?&1 c*lri>l I §31 ?TO TO 4> faf; 

<il?t §5RT C35 i, ?§C$ « f%3? | >£t«ICT §31 

^*t?3 fts 5§t® $nwa fjfW <5 TO 

c*rt5s fa%i *rf® * frown fwi 

TO* ^<rcro to f^ tfercn fnato? cron stcs 

* , 

CTt® f^fitdl %.sa fare TOto Jtffarai 

Crates ( ^ Jit fara? «r, fafes «nn) i ?ws? 
is& ^§1 «;«iw ns-'»fal ( colon ) tot i $3TOra 
5 —6 fcfes TO*ire ’’TO-TOf (ascending colon), 

5—5 ffefe?^ «rc.nre «I5TO siS-^H (transverse colon) 

v*w 5 3 §re fro TOre «f fB%® *nnre *icTOtft wstn 

< descending colon ) roi 3H I 



*K3? f^st?? fetfa?* firiwra -gffc w^i <*ft«. 

#s **i a «if^ ^iflRtw j 5ia-?»t fonw atf^ ’rwn?' 

Tfit ?sf??l? W5ft >fl?i*f ?J?Vl ?§31E5 I «af%? 



*V f53f—*£3J «IC5?f $ERl *R$fl *1 

( villi or shaggy hairs ) »($<®«1 I 

*, B, 9f t * * »—-ClW-SHfr (lacteals ), 

% $ a G—W-*$t5ildft ( blood-vessels ). 

Jifc® c^r:*ni ®t? jjw *pmw »w»i *rwt*rtfa 

ftf«rai «itcs i jwst ^jsarca? fa<5t?? faw? 

vsprw kSBR is*?i rfm, c?f«ic® gw? «t? 

( shaggy hairs ) C?«rt? ( ** JR fea) i foil f% 







3ffl3?3*faF31 


W 31 «t3$s?f3C33 1 ^333 ( villi > 

3(?T i ®TS 3$ff5 31® 3*5(3 3*fel §3'fC<?* 3ftW | 

3b- si? fka Sit33 (villi) S^C3f «t3^«1 3f%® 3Wt? 
fljfaFS 3*31 afcffiSEI $3tW3 *WJ®TC3 C3 3T31 3t»f!3 
3® OT<rttreC5 ^3tfw3C3i g9i3«. ; sm-333Sl 3T3t 3t 

C3t33-313 ! 1 (lacteals ) 3t®T I <435 \58<|3 31 

‘feftra’ f%®l3 3«R« 31 ^3S§1 3*33^ 31 $tT>1 ^f?3t 
^<*3 C3t33i-31^t 3tE3* I feat 5 ?® 3st®l(.3W5f»t 3lf®- 
jmsi 3U5-35t3t^l (blood-vessels) f3C33 | ®rca ^<p5f3J 
«if33> 3^313 33 C333 <533 SRTfl 3^1® 3113 

C®3f3 ^313 3>535 <8^3 ^W-333tf1 f»l3tC® >43’ 3*5^ «lt3 
333tU3 <2fc33 3*t3E5 3tll3F I '5«.33 C3 ®R3 333tc<5 
<2ft33 3*t3 ®131 3fC® tt® 33 431 C3 ^13 ?3R«- 
3R[-3333tsit3tf.® >2tC33 33R ®t31 3ti®3 C3333 *Hftf I 
3t®*3^t 3$C® C3 ^331 31 ‘31WI3-Q’ 

( chyme ) «K33 3*n3 ®131 Pi'S 43t ®t3^- 

3C3 ftfat® 5$3l fWI BfWI 3* f3(33> 43? <2fal3 313 
?313«. 3t3ltC3 3f3«t® 33 I $3tt^ ^33^3-33 ( chyle ) 
3W I 333^3 4$ ^3-33 «lt83 C3t»TPFt3 C3% 

5TS[C33 3Wt53f3F3t8lai C333 ®33S ^33 3$C® 3W* 
C®3^ $313 -^33 3lt3 3^3C3T f3*£ f3*£ 3?f331 «W- 
3»»3tft *rr*it 3331 tsfafl 33 I 



( <*) JJfe.—fspg-c*ft 


^e. (liver ) ®rf«i ?I5|fat»|q I 


C*l% / dia¬ 



phragm ) ft* ftre-sfW *^5 l 

®ttW file's | ff -Q iff*«| ^3- 
) *»K *%i t 


«• * fjij—Hft®( WICWK WS | 

i.—?f*«l t^*lt;"l «H» ( right lobe, ), t .—** 
*1 S*M« (left lobe ), 3.—(gall-bladder), 
4.—4fv<nt?| (hepatic artery), 5.—f»wl-c»t« (portal 
v ein ), 6.—*H 3 SI f"nn (inferior vena cava). 


f*5®51 CT 'eft ®t»I%* <t(C* 
*|JJ 'JSt’t *t*W1 ^S, («» S(» 

§C3[f I *?*f ) I 

A 

5f1 SJ'Q (lobe ) ?t*n *apm-fafor ( Peritoneum ) 





a* 

*t*1 «Tff3 ?f%3 *? I tft? 

§?t?? «R»t fl5fs?r sp?«t f%$ ftsrstn 

wfte. fWiw* fe « ?p i C3t*i?i srtf*i?tf ct 

atf% ?sf?wr i ^?t? fac*ra c^t'i's ?w- 

ftsj|?t«r? f%>si ?tq?? <atnt«sri5»it^ 

. arcn^ -*& fetf^ral ?§?T?r *t% ^51 
# 

3tf%fsH:»f? ^ 3if%?t ?rt? ^t?'e f?;*m 

fen srtts 1 fjfl 'Htf? 551? fof. %??? «Ht? I OT3? 
afe? ?OTI ( glandular organ) ?OT. W«. 

I $*1 Wt? >211? tfsp « 5>s'5l? Vbi S $fs|» 

*4?" s 'QW^'S i2tt? C?® <71? ?f?fa<5 I >311% *W®1 
«f?ffaim ?f?f3 ?tc^ I ?f <S.'S 3tl, fa$ fee?? 

Jl^si ( vessels ) vfiiw ®tC? *1?”?? Slf??1 ! ®rtl5 

c?, c^t?, srrfa >a*r qswt ■sfff® c*w ^mar si? ?i%i 
?ti? ?lt? f?~Qt<Pi? *tm *itt? 1 cst^rai *Tth? ‘c^cS’ 

*r&£5 f?*5?^ >5t*Prt? I f%$ ?<l? 4$ ‘OT$’ ?!« Wt* 

3 ft? srl CT(iit fast??? w®> ^ 1 ? f%f$ ?? I 

*£?? *tt»rl-i 2 tf% TBpjpal ’’tt^'Ssft? ?tS*-3|1%3 (gas¬ 
tric glands ) 9(1? arffet? <afi$ ?<5* 5^5 cm 
?t*1 <3t$1OT7 5 aqt?*S^P 3t?«l 5Pt?, f%$ ?f«. fcn 

fflSl Alfa'S f%$^? I ?f«, ^ <=fet?r V9 ^5t*t? 

facw? ?f?i sts'ft fctfsrai ®ra, «rt?t? «n? >«* <£wfa 



38 Ctr?-TO 

iray *tc® C*r atat a^arasfaata aicat«R®t31 
f*isaa*i afaal caa i 

af e. caa *t® *r® ataatfafta? atft iaat 

tata >2(051^5 sstaal caa s& ua^pfe ®ta«tta1 aa ( <?lt 
aCa fii«Hlfa ®tSJ att®CS I vflt <2W'5S at'ftfifc® 
ijfaats gtfi> *>«t -ii^t atfea atata *i*ra gttfc *ia i tsta 

«Wa a^afSca ftal-C^taa ( portal vein ) ai*r ( «<> at 

fkaa 5 «i;*i) i c®iatcaa aa® aca sites ca 

<iiat ca'Ta-atfsa ( pancreas ) S^fC® ca “t® 

»r$ fa aaft sites ®tatai a®i?a *ttea atar ate® atai 
^*rtata ttfagi *15 i *at $*ttata aaflatal afe® 
ft® aa i tafat caaat® faai etcg»t ®ea ®tate®t f*ial- 
e®ta e i a«ti aa i 

afe.-£ttatcs <2tes*t ®faatt *at a®5i $*itsia ca 
aaaaTal tot «t«ta ft® *3 ®tatc 5 s fa®a c’ttamvt ai 

( lobule ) aw ( «■ sit fsraa 2 fsfe® wt ) i 

4 $ ®taatai-aa «rtfaa arta «tta tfoa ,a*t ®teaa 
14® ®ft atea 1 & gstaatfi> arf® fa atciae tate® 
srf® gjt*rfa afihn ate® 1 ifnrrw a^ atai sta 
at sift«. ae*®*® fcf atai siata*®® ®tai fas’!® atai 
®«stai *t*ta fcnrata m® as 1 cat «wa ^tfwtats 

at* fa® ( bile ) | 





at 

*a«rt* w , 35?rRt Ptfws slsl f%$ f’l'®;^ 

«isr cq^stfe firm w* sire stfsa 5 Ff?rai ws ^ ore 
*tr»t ffai ftsi «is sni-^iw «tc4*t 1 «at 

♦ttfij (store-room ) f*ttrl <$fa3tC5 I 

lilt ^ntf5? srftl f'fS-CW ( gall-bladder) ( Oq < 

.fksta 3 ffef^S *!?*[ am ^ JR ftdi? 1 i «R*r) I 
csttrai *wotI ?rrc??i T^if^s’ c*rf*rctt$ i ail 1*re-c*fa’ 
«tft| 1 f*fs £1^5 *1*1 ai<rtCT ^5 siti?? 3TO 
|*tC* ?«II 1 011 sire 

^2tf%ffa c*tt5nr sifop f*rs f*i?T5 ^Isi srtre 1 Ish 
^fS C4 CS ^Tf5JS|*S ( chyme ) 

StWt^fsT-JR*! ( duodenum ) <2&4*f ^Csf, f^TS-C^t? 

jww *tra am ^s. fire fts 1 ?® cn 
fay fortre ^1 sue? jpi tf9i5i «tsnr «rffjran>i 
5tf»rai c*ps 1 fcn Hs-stfa (5,* sit fees* 8 fsfcs 
*K*t) fwi sitf*rai '"rtf^rai 

UC?t ( duodenum ) <2tcf*t I C*r*Ttre VW- 

J#® fafa® fltfl iSjsrsi ®ftf ^5T? *rff® fafsf® 
ss ct ^sasra c=sr ff%re nfal *rttRi« • 
f*t®re cs sT*fS fori «. sire srfss ^firai m 
(*« *r froas 4 ftfsp® «ww nr^ ) <M 

»fs|T>tre ( hepatic duct) fCT I Oil *Wfi> 



twin cun f*ra lifer itn iti ni? fi ^ •& iti 
iwati it? *n i cun -stein? is fin-citti? <r?m 
ninifif? ncitn-itu i$c$ fin fw<sf® ^ri ci i? 
fwnt §3 (fin) nrfnitftn itit? cntn *rtns ntfnfl 
nettc? nn srt^t f?H ( «• sr fkat? 4 ftfen nm) 

^awwi -StURtl ( duodenum ) ?tn 3? I 

?f«, nfn -sttitnffi ?a i §iti wsRi® fspirt 
fitewif i $?t? fanm ufsa*? sttn sttiftim 

^if%n 3? i -«i£ ifiar? ilicn^ cur cititci? 
nti, if e. cistn c? frnitra itfi>cnts stetl-s ittwi? 
it? 1 ®! 3 ? i inn itu 3$n i>ti>it in* i cn-iti? 
%iti? itiiti ci utitn? in *jt^ c*ft inn 
n<T«. sswwa iJiiftn eg?; fitsi ®rf*r fcfftcn m 5 ‘ftfut/ 

(pump) iftrai ifcni fici 5tnt$n firsts i if %- 
-Sttlttll Cl Hit® fill 3RP -Sttll It? ntSfcl lf$- 

(hepatic artery) ?tn ( ®» fst<31 4 ft-fll wvt ) I 
Itlll iflWI Clfat^ ifentl Cl fife* -Stem- 
Ill fast 0 -stiff iw* if cn -stfuS stews i «*i -am 

wfusw Hf w*fte. Cl 1CTF HI wf^fUSF ^jfll? lltf 

f?f®n nttf -fllSStSl IftH^HtG (lobule) ntn stU 

tit w nt ^ i i?tt«(? is stsi fuss ii i nts-si 
SWlff®! ttlSfl W St31 IfCSl cltltf CltHS I 



*tfa*tt*-fs55i 


!»S 

5$ <2|ft5 S5t?EtOT? *t% C"R 5$5l C’tCT 5f«. 

5*re fafwi 5f5 i fas , ststCT* 5t«5t5 awfg 

*rm *15 i ^t5t5l ^3C5$ <ima fjrf»t5l 5t5 i ct 

§*Ttt5 a$ *W»l fa*51 JT'W 55 i$tcl cspnri ^f%c$ 

*rtiirc5 sn i 5® ^51 %5tCT? 561 a$ 55^ ^farc® 

*1ff5C5 v4F?R <5«R ^ «ItS)aff *lf$C5 I aW ^ 

wrfsfUl 5f*t C5, $$ ?RP 5f «■ 5$t5 f$*fe 5$5l5 TO 

a’RS! f*if*Rrl f m f ar ^*tf*r5l fii5l 5tf55 55 a*t a$5<W 
•rw ^*ff*i?ii 5$c® 5 ®rrf5r^i ^rFys 55 i a$ 

fratw 55jvf*t5l (hepatic vein) 5C*1 I 

4$ 5^5 ^-Pren fW5l 3FCT CWlf? JplfeHH 'SPRS^ 
f»15t5 ( inferior vena cava )%5 55 («» JR f&C55 6 
f&fcs *R*t ) 43.1 ®t5l 5$C® 5&f5E3 Stefan 55 I 

I 

(*) cirfa-arfs—tfai 

C3Ft*Mlf% ( Pancreas ) wfare *TCTO§1 *tt®Ft55 3rt5. 
$5#? C5t§1 a5ft^ 55* I ^ JR ffeaf 3 ?^ <* ftf^S 3R«f 
OTf*n?J$ $515 *!tfTOJ^I ^C'S *ttf5C5 I $51 <£&ft 
fa^sje. l a$ <srf?f5 5f«. 5$£® «t!?f5HM 

5$C*f'« frost® (St§ *15 I $51 »T5t5 <2tt5 *TP5 $fsp 5$l5 | 
^55 ^StCT *ttro5^5 f^JRr-fffW $51 *I5fT5 I 
$51 5$l® cffWW* 5*1 f^t® 5$51 •fftpfW t3F8t5 



513, 5131E5 C?Ft3-33 ( pancreatic juice) 3C* t 
33F 5^15 §51 555^fsi ^*1tWl=T 31<2(5 5%1 5t3tfW3t5 
apl? 45$ 3TC3T *rf3«l5 513 I 5«51t3 §51 5§t5 45$ 
533 *Wt«f '2f!3 53 I 4§ 333 GF13-33 431 

§5I§ 45fi> 3tT> 3T#t f*3l ( 31 fka? * aR**t) 

^a-5tS3 C3 TfC3 f^-C^t3 5§C5 f*t5-35 arffiral <2fc3»t 
513 fo? C3§ ’StW <2jf33> 53 I 5*»ft3 53^5 31TOQ3 
*rf55 && ^«3 33 f*rf«t5 5§31 *tf3 9 tt*P-f3Rn 3"*t3 5§31 
«tti:5 l §5t3 fa*3l arc;35§1 3t3l-af%3 3TT3 I atf33l 51* 
5?331 31 f53t§3l f^RII C5f*E* 4§ C?FT3-i5}fe5 5CT5 
3t$31 5£3 *lf3*ftC3 ! 3 315131 5l3E5 53 I f5$ arf®f55' 
3t$(3E5 35t*§ %5t3t3? 53 4531 C5t3tW3 «ft3l ^f&3 I 
#fct ( spleen ) 5T51C5 3C3 431 §5t3 faF3t§ 31 
®151 31 SrtfoCT'S §513 3t3 35E*§ 3ft3 I f%3 §51 C3 fa 
5151 C313 53 C55§ Wt3 31 I 5,5 31 fe?)3 b- ftl55 aK»|§ 
4§ #1513 f53 I 5t5 ?JT>1 5f33l *rf?C®I 35 35 53 §5t« 
f$5 553tf3^ 5§C3 431 'esflpt §5l 45E*tl3l 51*313? 5§C3 I 
3S»11§31 §5ft5 ‘fafsT ( milt ) 31 *1 §51 ^R33 313 ^tlW 
*fl5*?#l3 f*lft3 3tt5 I C?Ft3-i3tf% 431 #151 ^«C3§ 
'■3t5^5fl3 f*lft3 31C5 af*3l 5S 31 ffeca §5lfWC5 
0?f3C5 *f|§C55 31 I #t5t3 31 3T5 C35K3 431 afl^fc 
5W&1 3Jlt*3 51513 3>t3 I §513 3t3 5131 «ttf5t*« §51 



fa >55? ^5t5 fawte 51 fa <5151 C555 C3t55l Of*$ *15 
51, “ifl^fae. nfel^t'Q $5t5 f®5l »Wl5i fat»15 fa$ 
fa? 5^51 5f®lC5 *TtGR 511 I <§T5t5l >5 ^«tt’« 5055 C5 
$5tw $*nst§5i c*Ffa5i fwc^i'Q OT5-5ta5 fSpula C5ffa 
fa5 5ri> 5ii i <st5 *iw% ’rf^ 5 ® t?tu 5rc55$i «rtc? 
<55? 551? f5^faC® STRP 5151 ft5l 5tF5 I 

(a>) *rruaJ5 $z& • 5 tf% c ff% 

5151 fa^t*! 3R5 5C1F ^f^T® 55 <5t5t5 <555 3R?15n>1 
C®tSRTi «5tf^C® *1Tf?i5t5 I iiWC*l «Jf5l5 ; *t5T5 

$CSW 5Rfl 51^051$ I ^1551 5t?5 >8^5 «tf f% 5t§5l5 
555 555 5ffa5l 55 s -Sfa 3J05 ^rf% <5«R fa's <51305 5#1- 
Wl$5 5sfcl *lt5l 5t5 <55? 5tTO5t51 5t?CT5 jfa5l f£fa5l 
I sse.’TOI CW-iTO ^5tfif’tr5 faf55l 5t5 >55? 
STtefl-tffa 5^ 551*11-55 fsrs 3 ?® 5§51 $5105 f^f®f® 55 | 
5t?055 $55 *rt®lV5C55 5t5t3lt f3F5l 55 f%3 <513 
<3(35(5 5Wt< f5f*l5> 5%1 $5f5 $55 51*11-5055 f5C*t5 
tm\ 5^51 5105? I <il3fSJ 5t®Tl-55 §5l5 C“.135T5 Wf 
>SM5S 3S,lf*ffS. *fa5t5 5*05 >55? 3«R $5t05F 515 s 

515103 ts%1 ®T^C® 5115 >5?R5 3f5%5 «lt5t5 5t5*t 5?05 I 
5t?5 ®t® ^55iC5 5f553 >il5? *rW-505 fw 5^0*1 
$51 <555 CS^I 5Tf551 5l5 I 3«*t5 fnf*l5l5 555 $*tf«f5H 



^ stfairi <?r ^-^t? 
»jW? ^nca $«R (7T|? =®rt^T?r *rt? c i tot i ' ^ 

csBrrife JJ <R^t fc*t? foil sfori i ’fei- 

stfitfwc 5 *'?! wwir «iw««*T>t 

Jiffs® ?trs «rfw ^ cWttre stffol aR*t; 
%b? fire cfcfaral ’tn-sttsftus sfon qra i 
*rac»rcq *tPip|»?tCT s? i csfowit ^ to 
«rtc? c«i ^s«ft® i*r?ft *tt^ln ’RwRft foi &*iu ?lc® 
fits? fro? *tffoi *rra sri fog *rfol fm fro^ «ifo 
fro& «rR f^aRj ^m-^rr^t foi 3pjw; 

«tam 5$S1 *tt^% 5 9 ffo ** i 

sfors jtk*i« ®t®$f®i stfos srfai 

?ta? c*pfo ftcw fapsfofol sfTOs ^ri 

C®t®lW5l <*ttC^ vfi?? CTt ?C5f foTO* 

«rps?f5 atg? ^tfoTO *rfos-?*T fofs s^t® ’TO 5 i 
*tfS?r-?tJR! faRTffol ^5* VK* « 'StPSa ’TW «R*t 
( proteids ) ®tfo ??t? ^tffol ?tl1 3NJ* i£)^ iSfffo® 

vt«* « %fer *tftara *rr? *K*f ^ sr? 

"f^wr ^•“tw «rR?*ifo® ?fft- 

9R1 jjfol *ra i ct f'B'aw ’*raf"i& 

^tc^ ®t?'KR ! TOI I* ^ f%®* 

lf®<f«| *W>Ilfo ® $$C® <tfC® 3& $CR ■THW « §f%? : 





»•» 


<r 

-ittcir? ?t? *rt-tf?f*rfc 3 fct$ gfwi 5fcc® ?tc* i 
'wnar ^ ?w-?at?s §*t? fjrcfarar? 

fw?i df*rcn ?tfs? ^{I?i ^t'f-rtJjfsr-^ ?i f®*rca? «!??- 
, stc’t *rt?i ?t?i fa® ^?t 

cim-atf^ ?$u® cater-?? fatf® 5? '4^ 'seant*. ^s 5 
?mt<$? ^*r? ^ster? fap?i «rtw i 

c? st^p^i cetera ?i?K iter's «r?f*r?> ®rtc? r ®W? ®n? 
f*re-?CT? 1 «rf® ^ c?^c® *if?ro «m- 
???tCt sri^t ct! ??^rc?> tsfwi 5i? i <otc*i *rf9iHrc*ra 
■fanrf ?l?t? *tc? c? ?te? c i st®?t? s t? tetef «r?f-t?> «rto? 
c 3 Ft*r-ac*nr farawtat c?l jprc?? «il?t? -ifirr® ?ter 
♦cwrltes *ttE^-?:?? fe?t?i?i c? >w»i arts? « 
-liter? ?t? »r?Kf?f-i?> «rc»i? c?tet *rl?^ ?d> 

CT$ 5PFSTC 5 ? ‘cnn^CT’ ( peptone ) ®ff? c f : S ?t? I ?tWT- 
?*» iatiK»t f*Ri-?? <e Cate-?CT? fe?t?I?1 ®e.*R? «ia- 
?C? ( chyle ) *tf?n® ?? 1 

<tc*fi?r ^mrsft ?us» ?t^?t? *w i ^ « 

?tr> «rten>i ?rai « c?t?t®r i «rf?^ts*tt tafc c?t«i 

♦tet 'q *rca? *Rf?ar tetfteP «it??r:'t? fry's ■$;? 
^ar ??%'* %5 ?? i ?twj? cm??? «R-r c?i?w 
«tt«t <£Jter f ar *r?-???tffrT^tc®, ®«.*i? ia^t ?'? «????- 
?tf)?1^5 <H?t *r?C"tt? ??-?^5 (lymphatic vessel ) 



c* 5 - 3 * 


w 

.43* OT33 333Ti:*W 3?e, 33-3tft ft3tt*5tl*5 53 I 

dlt f*t?tt^ 3^1^ { thoracic duct) 3C3 t 4& 
3t^f-3E3 %51 i?t3T3 3t3 <43*§t, ^9 

faal -*tC3 3C^ «2K^t 3*C3I 

WC3? C5f3 ♦tfa’Ttls-fis^ta 31 I ^51 

«*W5tC3 3t.^3 fofw stifle® <2fc3*f 3sfa3l 334 *tfa*tt^- 

srteiftr «ra^tc*t 5§3i nets i *j3rf3J 3fNr <5rf5t#« 

?jT3 fWI WOTtC® 33t3 >S3t 35OT a? 5^31 
^fTt3 WJ& pf33l 3t3 I <£$W?\ *lt33l ClftC® 
*tftc*5f? C3 »rt3tCT3 »itftfa3* *43* 3T3fw fen- 

5j(33 «t3ftl33 bffl^- 3 ia5Sf33 ( tissues) C3 *R333 3>3 
S^CSCS, 31? <W &U3 3t3 3*45 3*f?3l 3F3T3S C3^ 3*3 
<33*1 35fkaC5 I 

(>«) 4T3i 43* nt% 

3(1331 «tf%f<?3 3t3l 43^3 3t® 31^31 3tfa I 4$ 

33*3 3t®a3K^ f34f3faa3il4 13*513 3*31 3t3 %— 

* 

SfT^S? ( organic ) *wraw (in-organic) 

i- 1 “i I 

(nitrogenous) ( carbonaceous) (mineral) 

i I I 

* $ffi£ nita OT** n®Pt< TO 6 ! ( salts?) 

TO (proteids) (fats ) | 

*F*f ( water) 







«mi CTtSt^gtCT c’tOT m ft* 

«2wta «rtiOT ^ ^ 01 —(■*) («r) <m 

ti $<5tcnt«.*nw ^ (v) i 

(^) C'£rrf>'5 *1 ( proteids ) Sf§ 'a "tfttfRl 

jtr *m?f *tkt*rt«.ntw i %.m stfsft fenurfa «rrc? i wi 

(carbon), ®F|@:HT® ! 1 (hydrogen), ; =T?W^rt^i 
(oxygen) viPR ^t«. st^ftfaFS ^WT^t^t (nitrogen) | 

tswra *n:«rr qwBRTC 0 ^ ! ®rfw i «rataR *i^*i 

vwt ^51 fw^R < ®rrcw hr 

fifcll «ttC* I C»l$ HR ’Jfefa *fat* 'S 

«rf)r,<t? Jit?) *ntc^l ’HW’F 53 I f®W?t CHRtVt (albumin), 
%% * *I^C?ra terVWtf ( casein), stWR ^It§1 *F*fT«. <R 
n«rf«f t^Wt^CTf 5%&fihn ^ ( gluten ), f$OT 

( yolk of egg ), ( gelatine ) <£pff^ 

'srgtfe | 4W 'SPFR *lt^ *Pf#t liflt 'Sft swtfira 

*IW1 lilt ftwfa «ltC5 I tslWH HOT 

3lH, H«lT§ (peas) £pffs stfap l *lt, *R, 

Hh, ^rfaj fitf Rs^r f®$or Httwt'Wf 5 ? *wf *rfwtc*» 

faurrc «rtc5, srot hots #th i 

'<swtfira hot Htpja f^soi *nrt«f *R%c®wi hr i 

(tf) c*WJR »fift«f (fats), tpsi ffltfal C5F5HH (starch) 

,-*nrt< ufr. «r*?i §*t*w hthj i *tsn?-*rra, «w»rw. 



33333t'*3 f^t c*HfSRr 3*tc<f3 S»iwi i ^uw 
^waRTtcn? »rc«fj «rf% 38 i 5f%, 3133 *fw 3i3i<«35i3 
§f%^ &3 ^313 3^?f§ i csrwnf ^ f^nSt 

§3t313 I f%7§ §StO*5 391333tT33 *513 3511 33, *i?, 

3§ 31 33t3, 31%, 51§3, *g§1, 3T$, 43l3i§, 3l^<2t^f§3 
C3*53l3 <21313 §31313 I 3#31 3303 f3033 f33| 3f*T3l3 
<STt3 , ®3* 31$, 313*1 ffef33 3103% C3l3 S3 C51310W3 31%C*5 
%5$| 3§03t5 I fiH3? 3C3J 313 31 ffc%3 fsf3§ 3#H 
3JW5 331 

(3) 3f33 31CTJ3 3C3J 33*1 <43? 33 <21313 t 33 333 
<21313 31WT$ f3WI3T3 3tt? I 33‘t'Q 3f»l3l13 31WT 
C3f3C3 31331 313 I 3113, f§3, 535 <43? *lf33 <2t*ff§ 
331C3I <21313 I 

CSS 3313 3® 3131 3j€f® 3l%33« t3C33 <2ft3l5?st I 
3W33 *lftC3 3C33 <813 <4*5 «rf33 C3 §?13 <2113 f§3*5f3 
33 I f*t1S3l 3131333S 3f33 33313 3f30*5 <Sl33tC3 I 
3331C33 3f331*t *»10333>1 3®TtC33 §33 ft§3 3R I 
1 J<33 3 ? 3T%3 3C3 33^fWC3 33*5S $% C33 33 3«R1 
®J3 C333 3l3tC33 3t3313- 33 I 531 <2t<?f§ 

§51 3131(33 f3f3ta *313'®3*51 31% ( 3333 §Slt*5' 

311C3ie,31*f3 31 §*51^316.3133 C3R 33l«f 31% I 33*5053 
3W <21 0 31 3 3 3 $ 5 1C3 51, 3tfa <2f*?f§ <5*5 3<3&33 33 



*tfet*-fen >•« 

?ET> o9»W9T *it% fetg awfW* 

aimw? m str® stf^fe *tfiprtt«i «rart?w < sr \ 
AT*\ fefe ^fll *Tt! I 'STfsitW? "tfllRfFt? 

<iit ^55 ^rt?r*rf^ *rrwj? i S*rt? ct 

.w «rwfi? ^cp«t 5 rii cto fa®?i ^ *pf*i «rfe 3 
*ttc? *n i <ifewr *f?*r *f?wt<i f*t«s fft& s$?r?r 

■'i? stsr? arfer.?? <£^m ®ir*^^r urn’ll ^fen^st ct, 
jir £tet? *rtwnr *ic«a^ g% 

ams 1 c*it JF& 9 *w"*m «tt?T 1 ?i 
tfw? fe;?? ?cwe 4^**1 fift? awi« 

afes nt«?l ?t? 1 

^ w rej fell ?ffel fa®T CT »ra *fc<5 3|51 CW? ?1 
*t5ft«ff?f«ra> 1 §$1 ‘H'OT^ct’ w > 2^3 ?? 1 
scst aramttf fcw*t ^fear 5tsii 3ifei *mt «t«ft«. ^t? 
SfSTSft ^3 »|^ fegS 3ft ?^T| *£3 I <£& 
feft 3ftt^ ?1*t1 ?OT I ^ItlfPt 

’mtTTt'SWf* fof? *tft«f ( casein ) | art? Stsfi 

C? Sf9|3ft s ftC? ! C^ Sftt? Wtfl «iW<2tat? <tf5rar 
*Wt< *FR ^ W? «f*?fe fejsrfl Wi 

C^tfi 5?fttst *pfel f%<2feKt f*tWif£S? ’jfet’R 5? 

3 Prt cw s? 4?? *trfk«r 1 







f^rfasr^ Sttusn ’WSi faf. 331 art? 1 ®?* I 

«rr*«^n ?ft 3m 373313 m$i saw ots- 

333? §3ftt3 3?5f? 3*f?3t3 fflfa?5 $31 aifal? «tf*PF 

nftro-rci 3ttre sti? i fos tst? ^ <41313 stc? c? 

aRt?*®^ $3T?t3f3f»i3> 31C03 «fl #513*5* ?t?1 3f$C3 I 
?C3 3 * 3 , c?*33 «rr«i_ 3rt?l itf#? i <sw itwr 

■tfl? ?*^t<i *ct ?*5iM 3?333?r3f3f»ia> mtt’fa araftR 

?tr.*s (Tit *rf%*rh 33a333t'3f?fti3> wf *?as 

r 

#?rai f#5 stin afafw? at? *rr*5 ot? mg; 3T'33i? 
«rt?>®3* i ft*^ # 33 * «rfg; 3Ttre c3r.3 art3t3 
*wict v£i"35 aift?* •Bfrrwmftppft a?i 3t«3i sti? 
3R1 ^ic^?Tr.?t aw®?* i 3*131, aftwtfe mg? 
3WJ 33333-3t B 3f3ftl3> 3?ftf #5 aw, 33$ ai*t?3*- 
3Mf3p1^ *WtC*f3 '®fl m5T3 31 ft?* I im*l C?T3 ?3 
gftrre 3tfk3 c^?®i ^?*a?*t3 3t® ?i 3tt?i armor? 

*rRta?*t3 31 ® *rttit? ara'M'ftm f?* ? 

arf3tOr3 3313333 (413? C«?0?3 333 3ft! 

<4)3? 3t#fC33 $3? ft's? 3^3 ®33 f?* 31*13* f% f3i 
33*0??t 3t3tal3 3C3J ft* ®Rt3>»3* (413? «tf3^3*3 *$f3t 
srtftral ?T3i $fite i fttg?^ 3fti3*fti3? gw t?i mwt 

f3C13 at?ftf%, 3*13? 31303*113 <413*313 $t*?J 3$ 3tw 

* 

f5«#t?3 *5t3t3 *WW|g 3*f#3 S3 I 3t*$f?3* 3t3Tjf?i3 





Jicsf cwr »i3tara -5i^ *$ <rtre jrct 
f*irc»t cwm 5 rr! ijfgjrm ntra c*t 
*O tWf% 3s51 «TR , 9»’F I 

ct *rrw uw c^rtr^i *tw vs 

sra ^5t5i s^rs 'srerws 5j%3 RWft *&us 
•ttc? I C^T5>2t5T3 ^31 5| *PT5 *TR^ 3RI 5«ft'S "*K 
5**1 V&n 55 I ^5155^ 5J%W5 *t!Rs 51 ( ^ft% el'ffe 
‘*IT5 *51>8 's'fa 55, sFfa*l ^ 55^ *^5 3C5T5 5W C*t5 

<£|*I5 «j^^r arcj *rfe i - «ifap 5tsrt5 *tt5 51 -artet? 
cwrea «jf§ *rt«R 5i *ton 55* «rrc?ri c?T*t 

Sf*HT5 I '5t^t$lf® 5T'631 i*|5? : ®rfw ♦ffiRtCT attenl 
^»5^ «rf55>5?5, 5*t5«i tsius ’ifipttcro 5 jws wcit \ 
^Wot? 55 c 5 "sit^t? ^51 i <ite?rra 

55C55 C5*t5 I^F 51 <ttf^C*T f*^5 *tf®5l *C5 ifl5P51 

C5t«f 35 >WOTt «TR I (HWt'Q cm 35 CSt5tlW3 Bft»1 
Rtcf C5 uaaRta 555Jt «rt5T5j mi 53i5 ^firai *rt5 i 
"«W5 <stt 8 M3c’f5 toft* «lc5TSf5 55 511 Rt5TF f5 <nw 
TOUf^® f*I5i 5sf551 5TS51 I 





w^«Pt*ra-f3Rn 

TO C*ffW5 i ^t?*i estate?? 

src«a <4 *r c5c?i ctes cert*! ?? c 5 ^^ ?t?T? 

^<FTQ 5^5 *t| ?>td> srfl C^FR« ?it*( ! #T5? STff^rai 
?1 #tt| f Ifeiii ^pgs ^tfej *3 srfc i c^t w wf»OT? 
'stwt’H Wl ?t?, c^5 re? ^gl'e *rm i 

*rw?F ^gwrtre f?w? f%f ?? ?1 i *ip& 

c?rtre ct *tft? ?tc<® faf w ?tf?? ^firai 

refsrre *tre vtrmn ?? i fow^s f»t?s%5i 

<rrf%OT ®K?re ^*ttw c#re sTl’ttt^ri ^-ctfh 

’•ICT^ *W? C?Ctf3T?1 C^ITORT ?J?t? ?1 *TW? ^rratCT 
>?tCT #1^ (nv Srpsi) srtoi? *ft« f&fen ??f 
?tfet ^t?tffs f»isfi ?*rt^i ^rffai gf*rai *#s i 

<m*\ ?e,»rffl»5 ^ ’rtf?? ^?tus %’s «tftat? *tre fact? 
’gffo ^ ? ?? sfl ?tf> f%^ *tfre *lflratE e l I'B* farfe ?^;9t 

^1 lifers ntw I 4?*^? *tftot *T5 3W VfZS '5t?t? 

fswf<5 *rf%?tf^? ?? i 

^^re ‘#PR •T?P (the river of life) ?*I1 ?? i 

<ms? atrer? < ???»t—’ewt, *rfc*t, ?T¥, ■m ^*t? *wst 





*1*0 ITS* fipt I (tfCaa a^st *R«lt 3F*rW5 m 

attfSO? I C^Ta «R*r ai f^tt^ <iia? C^tsf «R*t ?t 
srf% %s < 4 t fiicstf i jciI spa ’jaa a*faata m ^ 

35S(t^ *T5a • %*tHrR CTWltCSW I *TCF OTaakaa ifl 

aw»t ^ftaa c’atai atrc nttcscs ? at®t ca »tftcaa 
•<af§faata afaosca artai c®frai srtfsrc® *ttfaata i at® 
fawt acg* *rfa*r® aa ®tai f 2#rtt «wrrca afa« atafts1 
w fa, >iR\ aa^ caca tara featf feat 
atai atca* stai aai artc'aca i 

cwcaa a^ra *jf§ etata a*ai stata 'siaca fetfaat 
*itai afaaaa a*ai ac^a *rtj i fafaa &fa*-sjar«f*r 
a^ artatt ttfsai atca aai aitc® *rrca i tatwa ca 
w«i »wrc«fa <£ttatsrc, a^ $tal caftttai atca, strata ca 
surta *urr< tarwa a^a afaata <2icaw ®iai a^w 
feattai caa i cwcaa fiirspa atata a#ta atfaata mi 
cacaa aaaa «tata a^ ssitacara aja^ta faota <2tcaisR i 
arfaa, ca sRPta a^antasr aat atca cat srccta fff 
afSca i 

cstaal *wwt aas atroa cbe&i atai arfaata caat 
arta t <twca atcaa cacttp® sw? ftai afe $1 ^fat?s 
a«n aa, aca ira^fe Pataca ‘jffaa’ well aa i $aa 
atc«a cacti (icasatca ^rratca atai ata 4W fcatc® 



SFfa t ?RFB?lT53l v£|?S*t $f « 

C5rt«ror i 

cwcs* ?u?f? *if?rct*i w ^utr ^cnr^ *i, ^wsr 
fW *tf?Rt«i ^?i i <sw c*mr@? §*ra 
^911 <lt* CT ?C^? JFP5 OT33 'GSfCT* cs? 'Stt’fa 
«g5p «ft i ewes* c*m. «Txt*r c^rr&i^jfc 

<5t?t ^r<n HV* ^*ttJ—^»K 3F l 

>e ^«- qsRtos, >£& e^ti ^f^s, && F§r«ftw ! srf^- 
f^ist?? 5 srfSgfWiK*f%'3 «P!fa3> 1*5? B^<n*t OTTS3 

OT33 %5C? CT *FW?T5 tf^-fiS^I ( combustion ) 
BfifCStf ^TC5^ CWCS ^ I t?tC$ ^®*t 

*)<!«, *tf¥ ^«.*1W *ft?l i 3t*% 3CSRT 

ttnca ^n ct^tc $fsn?ra Bferera *tfe ^t 

c®?tf% ^-fapmiin ^rrti 

^fw? ifis* $«.*it«H i ^ *rt*tCTra sra£ 

to «i?i^^ s n «rtf*rai ctt i 

(>) ^rs 5 f% ? 

St'S*? ^«ti c®fn«i «TC^ 5 Rt? 'OfTOtS i *at to 

f% *wt< tsRi wtf*rct?r W 9 r c^?»i 

^C*Cf I <irt*f *ifw ^ S$C5 siW CftSl TO *tft? *3 







cwf^5 nfe? tsi w*\ *rt? f 

i fvs *tt ^tfei s$^fa 

^c?rt vrti> #t%i vsi^x ^•'G t>^c^ ®rt*i 
3RM5 *1*115 *rf*CT 1 W« *tfW® 

%*ra 4t ms* cM^ ?tf*fal •NfW 

j*fTO* CT, ^ *W^^fa ^51 ^N*t 




«> k\ fa—Wl**W ( blood corpus¬ 
cles ). *#*1 TOI CW CWW I 


,<i^ ^*rwt5tfaf»ra> to i 
f%3 5R«, SfeSt® ^*13 
sjH m ^'£TTO 
'®im *wc<fa fs^ 

^sr ’%& cMtsrt^t? ^fl- 

JflS®[ '5tf’iC*t5 i ^ 

^?\ C*Tt®lW* ®rat«f- 
®f®R( 

f^c&g grffi (®5 3” ftas 


A.—»rt®l ( red corpus¬ 

cles ), B.-“^fa*t* ^ *fal ^*1^1 
^prcwra *it*i ^-c^H i 


cw*r) i ipr vtl- 

'QfilC* ( cor¬ 

puscles ) 3W1 


<s^K^fa $^£i*fa; «rr^i ^rfwi *l ^fffa i ^tcro 
wn *rfai *iwft *fw i *n*f ^t 

CWrffe* *f* $«V5 *f*l* "ifv^lflt **[ftVt- 

HK1 ifaWft ^fa* 





m 

drafts CTO I 4*3t 

OffTOT ««far TO! ?* wfatf® *TfW| TO | TOT 
*^CTO«f*! TO! ^-CTO^fa S$E® ■siCTOIf^ f$«. 
<ii?t cwfat® at*r« ^c^tc? *«f»[sr i ^-ctoto*! «rra 
*fffr CT ®?®l Wt’f? TOWf* to^, ^1 ?fCT 
< 'SUTOl3’ ( plasma ) TOT l CV*H ?tlC®S CT 

?R7S5? ftwttt §*ttTO 

( 5 ) *!t*I (red corpuscles) I 

( * ) m\ ?1 ^S? ^-C^m (white corpuscles) i 
( o ) sswft* (plasma) i 

crfe’T ( re d corpuscles ) IsfeT *%jg 

C®*th CTOltTOf TO^ftS TO!I ^rtw? >l?*tJl ifl'S TOw 
CT TSfTO! TOfa I lil^P TtCT ^1- 

ftTOP ^.toto ^firai *narfo*r <£& c^t^t's 

*>. 

«ffk? i ^ to swto ^c§3 sra i 

tos£ ^tora TOfTO^I •tr®»il ^*s FtfirfroFs *tmf»r 
*J1F I twi cwfroi WSftfl TOWI 

*rrsr^sf«T *rfCTi otto i fcroi *i^p fro® *ra 
r« ot^e® TOranh tot croraro «rf% «pr *rto to 

OTTO I $TOI SRR «£Rt swSh *fTOt TO®* 

4&$ ^ ff® *1 *rw nfroi to? i 

*n '$* c%tfci V9 ?tft? *f*TOta $to tot 



sa-wtss fim 


ai-cata^fsr ®rfsai cs?ta jast arfta fists arts ^ fac® 
stts awsi *ts , ws aisfta $*ta «its utisSr ^fy tl at nc? 1 
fog gl f®s fsfsfr *fca fcstsi 5^5ds m slai aat 
*tawa csryt mfaai areata a® sa 1 fs^sw *t« 
fcsrwa «rfasTtn 5jcs ^ts wfsai ata 1 s®a*9f*r sprtfs 
,'*tt*E’ fsc»t csss csat? ®ss ^stfascs da? cslaw 
casts («> 5* frcaa A *tt»t) 1 ^law «tt^ apf slat 
as? arcs? atca wa a 5 ? ars ^pi ata 1 

sr^slc® ^nwsaTW ( oxygen > cscsa f®®cs »dii 

areal Istcts an® 1 »rm «t^-c®ts aPKw eisatsatw 
c*na*t s*faai m -sat casts sic® ^stcs fafas bftsa ?-^5 
asfac® stasi sfasi csa 1 cscsa sa %3 al *uws- 
stms fassts®i facts eicsws 1 asftasce 5 al aw 
fitga afastw ssssts slai ate® 1 m®t ^-csTs^fac® 
arts a’P etsta wrttf fsfaa® «rfts ®tstcs ‘aaFcaws;’ 

( haemoglobin ) ac*I I al WC«fa Sf®l SS#la (artery) 
aca^a at I’flc* ww casta 1 fasts ( vein) acs 1 ® 
at sta ®rw wfts ®®®i>i ®i*jca s< sa 1 

SI S*fffa W^'CSSlS ^f^T (white corpuscles) 

«iW aps-csfta^fira «tc*wi fafas a® fag cash saws 

sa 1 aff® sc* Istwa fa atata ®tsl aw alls 1 

* 

swIsTcwa at*f®s wsss® *tfas£s slt®cs 1 a^fwa- 



TOwm ’tfw nfro OTfrcs *fttc^ ct int rrb hrieh 
c*nwW* cwfro *tsr Ht*i feTOUffc *tsi cm, 
«r?*f?t fa® Ffwr*i, tor , i?w c tt <4 hto 
cTOtTO <sp& R*i?*rR feTOtffe stn i ^trot 
CTfro *ittR <r ®**itTOR 'e^ TOrt 

«ntsi to^N stcro ^ htoh ^stonr TOfe 

StC^ES i 

esf® f% TO toi fosstfroRi ^ < *r 5 f'e 

fe HftC® *fft?R Rtt I TO 'tfTO! TO 'TOR cro* 
to* toi liit «^-cTO«f®r toi >3f?*t 

TO I lilTOe TO TOR CT SRlt 3tfe? »R5 
t?!TCT? tTOR fell *tsi sitCT I tTOR TOJ1 
TO H^-CTO TOW 9 ft 5 *R TO i TOR TOl 
Wftfo nfett*! lilt TOfwr « Ct® H^-CTO <i!5R *Rf«R> 
^3r«Tt*ra i ^t toi *wtc<t $TOt H^-cTOHfa ^stfron 
cwr i 

i5?«Tt*l?f ( plasma ) ?1 TOR ‘RsiTO (liquor 
sanguinis ) qft'Q CWfTO fe TOI? TO C*RR Wffa 
$51 R I t*1? ^TOR «il?t fell mi% (31TO1 

liRJi trow ^fros *rrfro ri i ra* *$vs r^cto- 
’HfoRit'ai »itc*r ^t tot torch fe tor hr 

^iffa cRtt I tflT® «ffe TO ( mineral 



ra-»Wt»R-faFH 




salts) ant «pf?r *nrt< ^tos i *rtf3i*w*i stfwt 

fan cits ^fi nun i afc nrrtf fawn 

nff? tftc® * 3 * fafe fag^in note 
«rot§ #rfan *mt i 

*3* Bf®T «?C*W *R ant 3t*t I '$?5Tt«Rl 

om «ifap '®tft firs nfaitt 4 ! '5?nt»ra nfap i nftfa 

«rc*w ’ll 9 ! nt*rri are nfa? 

<n ntn n^-Cntt CT **Cn 3W3 Cf3 n^-<7£t? CT "SEn 
-Sflai fan sfan t fa$ <ffe JT#f1 $3 

ttfc* sci 1 nw ntstccre *nnfa 5 nc?$ csps n^-cntcro 
nt«ri ^f% ntci ant «3*rcrfir *rmt? nro -?-s?rl *nfr3 
annr; nfa® 1 

FK cn ®Rtl> #Tl ( coagulation or 
clotting ) C?tC JRT »RFC*lt OTfafffF I *TO 

C3 333 V& ntfa 3d ®t5l ’•UfsW’M *IC3^ «f%1 nt* ^1 
^P5 *PFC*lt 8pw ^firatf I CRF *tfTa sctfe 5^ra 
sro arc®nj *r$ ^n ant ^ ntt* fa? crtfaal 

fan$ fori sratfe #tfati nta ant ®«m ®t*t v fW v arte® 

■*fwl f^ral nt*l nts 1 

a)*T>t *ttC3 faf CTB* *%1 fol 0|JR SRlfc 

ftfartnfan cn *ttart»r fofoforl c*rfntne ftlffort m 
nffori ?C3nt ouftl 'stn sfon *ttffa? 1 ofc 



W331 


SVb 

®rt?i wtirat? vs OT 3 fe 3 , 5 t*riN 

§*K3 33 * 5ii 9 *tt3 i 5T3 *rrare 3t3wtrw 33 s «m? 

1 

*33 3f33t® juw, <33»r *ifft< cwfare *rt93i 3t$« i 3t 
<53*[ Wfa* ( serum ) *l<f«. 3t^3 33-'3t , 3 

«i) 3 t f*l 933 ( clot ) I 

c^t*rai ftc* 3fif *ifw 3%! ciffare sts ^3 ’to 
3*tfi>3i 3t3 *ttt3 359351*1 w 3tf*m fwOT fof$t®T 
C5ff3C9 *fttl3 C3 %3l 5t*f fr%) 3l$C9E5 I 33^*1 

*lt 3 r. 3 s 3 fw sit^W 5 i 31 3 sfwi fiastw stfairl *rTo 33 * 

333l3tf1 «lT*rt (twigs ) *$31 3ft *1*13 *H3§fa 
?^fttt35 3*3139 3tf9t9 3TO9C3 cwfare *tttw C3 

■sfetCTt^ *ttc3^r s^sfti 3c 5 *3tt3 w %ftm fartis 33* 
*ftan*t3 w 9339 93n *itt?1 «C3 TW^ftf? 
fiffe *PFT 35fiOT Offaus *lfo3 C3 CT’SSftl 335 <2fati! *11*1 
733 fr&TO* Stfan "f>RJtC5 I 333 «lt3l^fol35 *C*nt 
35CT9 %5 31 OTt9-SOT fttHl »rf5t 3* *113 3tfat3 

31 i ft5$ 3 * >2PFt3 3fti 333 Wtf arm art* 39 

3$3i mtir.*itflnf 1 *il<® OTftrc9 *tl&3 i 3 ^ 3333 913 - 
3«. &3t«Pttf5 **ftfaR’ ( fibrin,) 3OT I 3135* 

3t *t3t*f *tflg 3f*l3ft 3^* 3W|fe^tf»Rn 3tt^l $3tC9 
39 3&9 *j33* *f33l CTftlOT *Tf3 3C3P3 Bftf 33 3t 
93»ft 31f3S3l 313 I 



TO-WW-lawl 




orfap® ch— 

(*) ?trs ww few w wfen *n fipretre 5 lf*m 
ft rei fe$t 5 t»i Et*t ?5 w<i? win® *tf«n ura i 

(«t) ^wniMnn fewre cff«w *ii«« mu « ‘wtfefaraft 
w'wjfti wtc*H ire ?®?t ws-cwsftnw c?ln wfintt 
ftKitwire wen i 

(it) iwc* n.c<rw fe*tt«i stiffen >*? *<ntfw:r’ wtf%w wfon 
wtew wt? bm 3 tfta =ti i 

( H ) 4® w't*tw <35?«. •tstf' 511 ‘W1$f3R’ Itfrs ??IW 

9:«>i ’strettwi « stit *pw ???1 *trs wtstewt new? 
Wllft ( serum ) I 

3OT** v£& 5t*t Htfalir *t% HWC® *TlHtOTt C^fa’S 

^tf5?ri cnz*f ®t?i *.$05 ntn 

WOT I ^OTl W OT? stc® fspfo Ft*f 

HtOT ^fwntl Hf®f?RF D^3?tOT[ ’$5 HO> 5(1 I ^7S*t 

HI *tc^ TO srl H^rl «tf®fipgs 

w<a t 3 sffn® nfite i 

^rtf=T^rSi seere HHtfn *rf? *t*r fwr® *rRrc» m ®t?i 

CfftP® *rfew CT %lfe fifora Jitfl ®?*i «WRJ 
ferra Him jTs an *Sot fsRrtcw i aefew hot «tg* 
♦rf%*rn:«1 ( albumin ) *wt< irWl^ 

*sn htot i 





ntr 


( ^ ( Heart) 

c®twi $*® cH%tf t 

sfa® • ®fat® ?t*r i ^? 1 ® 

csrtsri ®c*ra ®rf® i $$1 <<i®i>t *Pt*N w- 

fa*R i §*t® <a®« 1 ® *i® ua?R ^srf? CTtfrl 1 ®®;< 2 tf®- 



VC.-^?^ foil (vena cava), AO.-^W^-^ 
(aorta), RA.-ffoH|*C¥H (right auricle), RV 
(right ventricle ), ( pulmonary artery), 

p.-^pjqpifft-fon ( pulmonary vein ), LA.-^t*f *WR (left 
auricle), LV.-W (left ventricle ). 

C p t%-‘®^| (involuntary muscular fibre) 31?I ifcl I 
«tC®Tt® afr*R *1® $1 ®f?OT ®3 ®S «IC®JE®* 

mf*rc*j* «rtw* - <2*1® ft® ®t®ft *® i t*i *v- 

jww c^ranpi'fl®? < 2 *®® *iw ft**- 







»P3psE iwr«wi i f«roir <3t*t-»w»fa 

mw ^f%?n *t£rcs ffattfiar ^*re 4 ra? 

aftiPSTwft tst* farai 'apm'S sfacsc? i 

^ie.fa'Q ?Wt*l3?C?ra WIOT l^p ^¥f%T (sternum) 
*f*6Tre 4Ht *r<r®tr.?f spiffs | tst? 

(apex) spfte. JR^Rf W 

inn ^ n« Vt* $tre 
fwc^ fwre 

f?RP? «rtc^p i c^tt^i 

5fl spi ( base ) ; st<t«. CTtT>1 

<(1? foFP Wfo'tssfc’t 
♦(•Btfare ^tt 5 ? I 

5*R£51 si^Rt ^t5( 

41 *^ f%ftm '®rt^g«t *itt$ 

'SttffC* sgwm*t ( pericardium ) I 4$ faffPTCI 
^■WFtfor 41 * *rfs ‘ «r«ft«. tse.f^c-Q? pitw «itf*rai 
'srtc^, «rf% nrswi Bt^mr 

m 5^1 'Site? 4RK ^«.fac<Q3 3*!OT?t ( base ) CTftn 

^e.«pr^t *mo* »rf ^5 wrtts *tfra 
fjRrt 4& faflW? »t*tTt^ 31 *lt3 4W *W5 

$#T» $$B1 « 'S«.»R9m «Tt3**tf>l Btfatfl *IflS I 

3f«CTtCT* ( auricle ) 4 $ $*CT3 383$RT fswsft TOTPl 



«*sr t^ar—25^t^fo fcttfw <ptfl « 


w tows i 


Cf*?I 


n* 

^ cn% {diaphragm ) 

vffkv wn «rfcf t 

*r«Jte f^ra ^tCT? *w 

^5 ^ 0 »? ^rf^r ?rt? ^?*r «w*f fafe 3? i 



©a m ffc*—stfaww itqtt i 

aa—fWW^MFMl (aorta), SV.—'nfe®W* ^!$fl (semi¬ 
lunar valve ), SV'—*t|n ( semi¬ 
lunar valve of the pulmonary artery ), LA—3f*T ^ftCVW 
(left auricle), LV—^ (left ventricle), pa.— 

aMt ( pulmonary artery ), mv—( mitral Valve) i 





n» 

'SflUl *[#?t «lt& «ttC* 

sgtfHcs* f&wfas *tfc«nr it* i 



** 3t UK—*3f*IWW I 

1 .—3ft 3*tasft « ^FC33 (left auricular-ventri¬ 

cular orifice ) t 2 .—3ft 3f$«f3 (left ventricle). 3 .— 
SftlWW (inside of right auricle }, 4 .— 3 ft 

(left auricle), 5 .—^ tNrf"|31 ( superior 

vena cava ), 6.—^ f*ia-f"ftt (inferior vena cava ), 

(aorta), 8 .—3 «ft3t (pulmonary 
artery), 9 *—^ #ti>ft3 c*P?l ( papillary muscle), 10 .^- 

3f$*t (semilunar valve of the 

pulmonary artery). 







CW3-3S 


ct* 5ifg «fo*n ^rr#t i 

tst* ^Rt ®*rtg gilt *ra—43lt 'stsf « «m6t 3tgf30 

( «* 31 f5C3? R A <i|3t L R flfo® *R*t) ) -OTRsntir 
3? 5^® >43* 333lc® ^gr 30 gf|3t3 c^'S 33 3tl i 

fog stcwlt 3t33t3 ^n? ®nT3 33 sit® §3t® ^ 

#03 ®*Tf3 3tl3t3 33 afltf I I?t3 ^3? ®3t3 33 
gltO fo«Ot3’ (auricle ) ^ #03 ®*rt3 33 gllO 
‘^gif?’ ( ventricle) 30 ( «* 3 ?. f 5 E 33 RV ^ 3 “ LV 
fifo® *R3) I 0W3. 33® >£|| Stfiill *03 3t3 30 
3tfoC5 3Tf3C3— 

fffl ( right auricle ) (left auricle ) 

wfapi (right ventricle ) TO (left ventricle) 

$«PfPOT ®t3%3?3 gUt ®t33tS f33l->2tgtfl® 
«Mf?HF® W <43? 3t*rf3C33 gill ®t33t3 33#t-€l3tft® 
fo$3 W 310 I C3 C*flN3«t3l <4l ®133Wf«T3 OT3t3 
SJ^® 3l3tCf ®30T ^gwt33 C3#tf3f i 0® C33f»l3jfo 
W*E*1C31 C33t®1 3013*1 f5 ■43“ 3f»l& I 3fo«1 ?g*TC33 
CT313 *OPrl nt3t3 3t3 ®g«ft33 CWfa *ffa®®3 
3*1313 l 

3fo3tt? CT $303 3*t33l && #03 333313 
3t«9t3 33*1 3ffiS «t«fr«. 3fo«l ««Ot3 3lrs?fo*i3fg30. 
>43t 3t3 *«£333 flC® 313 *g3E3 5*1t5*T 3*f33t3 C3 *13 








oo f&i—faul* ^ i 


AR.«5^CW ( auricle ), AO.-^^^-^Nu ( aorta). 

RA. -#*«i ( right auricle ), LA.-Ttt ( left 

( auricle ), RV.~iffo«j ( right ventricle ), LV.- 

?JW ( left ventricle ), VCS.-^?^ { superior 

vena cava ), VCX.-^^ f*rahf»nrt (inferior vena cava). 

PV. '-T§ppfflt9'f i Rit ( pulmonary vein ), PA.-^f^l 
( pulmonary artery). 






i \ 

«ttOI ( valve) Wrt m m «HW I 

$*fERT *ftlTl %53 *W!lt9 mcst* 

$5*rai v& esrironn ct *w$fa ^«rt $®w ^firatft 

w 

§*Rt Wft C*TCBfC*5 fW CBttl SSfiRRT ’SlfTO 
^fl5 I <2|«W3; wfo 4 ! Ije.CTftW W w*(1 *$C5 X(1W, 
's«. , i? §*i c^rsn omit? %i swifts 

*$US ®ltC* I 5t*T *W5 ^«R C*& BtC*f CSffl ptnr? 

Bt^tSl tftrai *rfa -it?? ®*n 5?,cs frc^a w its v& 

«sm:?P i *>*> ®r fsa^ra «ifo stftst c^t®^ 

^fttcs »itfk? i crnri ggRmfcr t? *ne 
ntfitftftFfc i ®RfaR*?i ▼mi* cstui pic? f^- 

«ftal m\ i£W5! tNtW ‘faW*ttT>’ (tricuspid valve) 

ftt*Rr ▼mtgftra cmi 5ittc?nr5<fRl ▼%! 

*ftH1 lipfT ‘f^*tt% 3 (bicuspid valve or mitral 
valve ) i 

vat ▼*ttl>'®fSl 4*lft ^E*W®J ®lfo*> C*t $e£*TC t^P5 

3^-£Brr$ *!W Rtft?fa ▼tw faftrra *t«fl- 

<£fte $5 an i ^nr s$c® w-'SRte ft*firai 

Rlf®ffl3 §*f3R 5?f?5tt*lt3i §▼* *1Tflt3 RI^RTl 

trw o«t ««f? e lt«, *t«tfcl ?M5 *$31 *1C? I ft* ▼fi«1 v£i?t 

4 

C®R <4teW 55 (A *m?re ftf5 ftWl ▼? W$Tl ftwR 

*rtfc ▼fircw vtftp® *ttftw i 



33M3»t*I3-fe1 


sw 


333 sT3 fww? ffe ^tSRTtSt 3)«fl«. 3fel 5§33 
• 3 rawt 3 i ^of ^91 $$ $313 c.m%m c*t %3 ^t«, 

53 <$3^ ^ mx th? 3C3T <43^ 3 ® 3*r- 
♦rw 3ff*3 3t3i 313 i 3»r-*t3ik3t «ratp 

( pulmonary artery ) 3 r .»( i <ife(!C*f C333 3f®IW 
3WIC* 3i$W? 3$ £3 ^»H5OTt f®®3 31? <2(315 3f3t® 3tC3? 

4 

<2jfo «rt^3»W 5i«.C35T3 3?C'5 i£33 3^-<2|3l3 3tffii3l 
5^f3 *233(3 *J< 3$t® 31t«P I 4l|?RC*1 «lf33l3 ^«.f*fC*S3 

fen Eire's;;? i <£it fen 35 :3^3i3fe 3^1 ^*ife 

3 ^n 31 t 3 f 1 


(<» ) 35Wt ( Artery ) 

33#t ( artery ), f*13l ( veins ) <£)3t bp|*W-3t\5l 
( capillaries ) <2Tff%t OTC33 33F-35t3ta?l ( blood¬ 
vessels ) I §3131 33* 3f53t3 33* CTt^l 33 31 g#t- 
f3t»(3 I <2WC3 33313 f333 3*Tl 3%®C5 I 

33313 f$3T>1 «H33«I 3(tCf «I<t«. t*1 CJ’fe'i 31 fe 
#fW -S53I *pp <i!3stt 33tC33 3C«I3 3Tt31 $3t3 3lf3C33 

3Tf333§f 3t*3C*t%-f3f*03 <£131 *F3T3fsfeW (elastic) 
>8 ^3* 1 fel33 33(33*1^13 <2(13 33$fcf$ flfeW* <£i3l 
8*f® *rfet 5l3®1 C5831 I ^3lE® 33F 5*1t5*l 

3ift3t3 13C*(3 ^f33l 53 I 





CW1 


33^l*>f3 (arteries ) 3^0*5 3J3fC3 435 

<*053 Jpf%2 35* 3*3 3*f33t3 3t3tf3033 I 3*^t3 3f*3T|53 
<«3t3 «3l3 33^1% C*033 3*£t3 <*0*3 t*f**5 «TfC3 t%» 

^sr «rt«n smt c*c*3 3333 i*?tl3i *rf%3tt? i 

^3T31 fo* C33 30*l3 3*033 *033 ®t3 I 

<2t*0*t 3f33Tfji3t* C3 *i*3S <33 43*i»t *33*311 43t* 
*§0*5 33* 3^3 *33033 3TI3 *tffC33 5tf3f*03* 51331 
3*031 C$t*tO*3 30*r 3t3l3l 3*5 3*5 3*03 3t3 33 
*5lSfC*3 *3C*03*§ 33*5 W033 33 C*f33tf I 3*033 
43*^103 *333 "?M3 3f331 *5*1 3§C*5 31^3 % f*3t 
3F3 *f33t3 33 333 33033 5tf?lf*C3* 3§31 3t'S3| 33 I 
*333 *§C*5 «I3C3 <3 33T»t 3tf*3 331 *3 *5t*1 <33 
<*1®1 3tC3* I 

3? 3*5 3fa1 f*3l <3§ 3*5 3*5 33 5f33l 3*03 3*5^03 
sj«t 3f3 3f30*5 f*3t0? $31 *5*5§ 33* 3$3l 3Tt33TC5 I 
3C3 3f3f® 33 4N3*5J *33033 5t0*t <3t§1 33 f*3l 
<30* «Wf**S *3 435 3*03 33 353J3* 33 33 33 f*3l 
3 50 3 3 3*6*3 S*?t$3l 30*? I 

3*3 Tati'S <33 43$| 3033 *33*31 4«TfC3 f*3l- 
3t55 3t3«t6S *33 Sf3C*505 435 *33033 5t03 <333 f3*fa 
31% 33 33 1*31 4t3tfs*5 *3 C3§3<3 
f^F3t3 13T$3 30*53 35* 3*31 33*3 f*3l «tf33t3 «l3tf*F5 





sUc'SCS I SOT? ???OT? ??t f??t? *H5 tsl? 

*rt? fsst? *rft; c?f?? fort? c*& f?s$ f 3 p i 

(aorta) C*R tROT »OTT1 
<£t?t? Wl ?<? 5TO OT CW 3FCT CStfc, '8'fiPBr 
«rf?'S C5t§ ?*t 5RC?? ^5 ?T^1 3OT ’ifa ^f*OT 
?®T^51 *lfwtc? «R4t®fire fp* C?$?!*t I 
^e.f*OT? «rc#f ia?t fa?i srot? 
afarra? i ®« ?* f&ta? s « 6 fpfos «wi? «ffo ^*11^ 
^Rot wfstc® nttt? c? pot? ^St f«i?i as®.- 

c^tc?? (right auricle) ?f?a Ji^gs ?fort£S I f»RH 
s$8t? f? ^?t? ?t? '??«. 

(superior vena cava) a?* «l*t?§t? fsraftc’?, 

‘55?. fro-f*t?1’ (inferior vena cava ) *OT | ><i$ ???. 

f?*-f*t?t? sj^otot •2OT*t *ntri>? 

?1$91St?1 v£W? 'Sit? ?fo® ?OT C? f*f?1 ^C'S ?^-<2t?t? 
<i& *OT *et?sOT <2tC?*t *f?P5 *ttC? f%$ W/?t? ?tp5 

c?tR jw f*t?OT fofwi arttes *rtt? *n i on?? *oti- 

T(OT f3 fa Prai >t^t5 CT 3OT ?ft*TC5 ?S>fi3 ^*tf?RF5 
?^s 5f?1 ?? <71$ 3OT swfilfa ?«? iS*OTtV 
^5? fflltwtal ?fo*l VCTtCT «rf?fc ?? I fS«. ^t-f“t3l 
( superior vena cava ) *r^P a?? POT? ^PSffi 3$t® 
v£t?* |*e, fire-fi?1 (inferior vena cava ) POT? *l*t? 



55*5 fi y sP t ztus f*(5lfa5 51? *&51 ^eJC^tCT 

fci'sWi i 

«wtt ( pulmonary artery ) 5fo«t 5^5 
( right ventricle ) 5^75 i5W5 5$5tci ( Ott f$C35 

8 fe%5 ’BR»t < 45 * ■©{j ?tt fkara pa fc%s 'bri) i ^5T5 

-45^>l 5^5®t^t5 5**ttT> (semilunar valve > 
5T51 >455 > 55^8 CT ^55 5^05 55^5 51? Ftfsi'S 

5$5t5 555 4$ witfcr 5$®ift ^f*nii 515 ( 

555 ^ «nqpft 5tos fafircn 'sftiiR^ 

^sra 55 WWK W ^ORft5 55i 5^51 5t5 I 

^»$^t5 5551 (pulmonary artery ) ^tf^Q 5ttf5 
f5#5 5^5t^ 5t^t05 f^Sl? 5$5tiSI ^5t5 <45^>t 

$t5 % 555 $H$E5 ( right lung ) 45? 5t5f5E5S5 

fJjfW (left lung ) drafts { «® 5? feg Of5) I $$5 
'S {5*5 ^ faam 553T C55 5^tf5 5h^C5 5M5 OT 
51? 5$5l *(1§OT ^5^5 5551 

5^5 C5$ «ntfW5 51? ^53JE55 f^55 5t«Rl 5>C5 I 
^JPRI f^55 <4$ 51? C«ftf55 45? £faWt5C*lt*ICTt^f 
4jg5 ( oxygen gas ) 5^51 <j55t5 

Wtf»P5 55 f 

515 *«S*tCT < left auricle ) Stfifa f»Jffi5 f»t5t5 
(pulmonary veins ) 35 «(Uf ( «5 5? foam 





>%» 

P fefos «J!»1 ) | fo?1 <SfS|foWr 

<irct «r*t? foai 3 Tt^f?c^? ftc® artfoafts i 

^ Btfaft fo*t$ <?»itfo5 ?rs« <3*rat3 gefoe® 

«%i i ^ crrfos *tfa2< 

^ra t<q *it»i i 

(aorta) ^ sfes ^W$ S^TftS 
( <88 *K tBC3ia ao f&fe® 3R«f) I J& «TO^T>^ Ffl^tWFl 
3?e. I «tt* 1TRI CTt^l I 

aw-*rw srrc ^t?® aw-*!** <*rcn>t 
3 ?fas i <<& *rt«( ^ff<r ^5 
ff®* Btfos ^tctr fog 355«rcs <3»nrfif fofofl at^s 
m ats ?j i ^faswtfr 5n®®f ct fofa ?r®5 mzs 
jp&a *rfrotf«re *fai «rtre ^t?i <i& 

?tc3 ?fe?n ! srfw i 

c^twi cwfot® nrlcsi ct forai >w*i gewtw 
aw <4 at *wf) *w*i ®5w? %$us ^'scf i 

SftaTa fo$?I HUB® lfofo*F 9lt5I V& dWt 

foWI TO ^t^CB ?t<4? 'aPtfaf'I ^ TOI I fog 

tpEpfa «raft ® fo*ra ‘srew i f*if^ra «ro#t 
(rfo*i gg«nr *pi$c*i »fon »rts 4at 

foal ^ ^'s cttf*f3 flv «iw gwtca 

arfHIR *ra i 



CTCCT OTW? ??e. 9m 

f*TT*P >R^F «fflS <4?? f*P£CT?r ^e. *TOft 'S 

ytym ^e. f»ren c*ra f?*t#t'® *x$& 

i «rWa spry's c*fa^ ?^rs *rtf*rai 

»R*nt S$StC5t ffiK? ft?1 *ITOT« ^«.f*tcwr CTt- 

9rpfe ®rtf*nri ^s* sfcrtci i 

( 8 ) 9m (Veins ) 

mi f*l«1n^ ’pjpi m* cue?? «i*fir 
J^SBI TOP *T*5ire «*f*tCQ *3?s 5 f*Ptf®T5 TO3 I 

*fq*n»t f*rai cwnro §*tfrotFt ffo '*tror i 

tflJR f% >TO PfTOl? §51 

nt's'5i *rra i ^stm §5tc* ‘*r*if"in’ ?w i 
■tftara «mi *r&at f*nn cwfaro *rrtw i tstwn «iito 

m*\ «rf§ *RF TOfFt? 3FC^f §5f3l TO to 
jrfro sft « nWnffa wtTi ^ ^n «Rn»rc^ 
jR^gt ^e. firm *tftrro ststt? i 

5TtU f*RT! «IlTO*l Wifte, §5tWU 

*tt« c$*trot, 'sss §$tw? *tro ?1 <ro *$as;ra 

*lf§ *TO*n ST5WOTI • fam ’tj < BWft«. festTO 
«rtro*i^ ?i qfrra wfa 'stew 4tcw 

«j«f i *jp6 ct «ftrarwu §cH»r *%tfs ^ 



TO-n*t»w-faF«l 


»«> 

fa* si^cani ( valve) ^ i 

m«fT«. %*t?l 1 **qtara *G»l>t«Wl CTH fos 

*£5*3 ’ff^j fifths fift* ftwt <A% P$C3Pt^f«TC'5 aw 

-*it«n*i 

*R^t <?HR ?re 5RE?ra 3fCT? ^RT SPT?T 

sfcs f*w ^?i ^itcf cssfs fanfare's ^ppifs^r 

^5Rf *|ffv5 ^sfl Wl sfes *ttc?r I 
S«T®f®T 3PCT ^tci I 

wi arms sw Witt c^fs sroura *rg;- 

<2H1^t i oststfwtfta sw *rt?t?1 ^S'a *m 

or* st§ $t5t«n ^wi ^f5rc® nffes si i s^o? 
*w-swtfa ft*stc*ni *Frrnt w < 4 *tw ?rri>Rr %p *it«n- 
-sHWtftftfc s^si *rew sfortcs i 

C35t*r?n '%& arffsRltS C* fs’fat *tf% W ®1 S5T- 

ortc’i c«RM a*?) 5t*i *tra i ^ppt«) 

srfSl^l *W BRT *11^5 *tTt?R | 

tflt SSW W*f *tf?*t%t *1 SJSSt? ^f?RTj «ttc^s I StS'fattSF 
SW *J??5<5 5^1TI $51 *JS?lt5 55 I <i|$ 5JW5 

«r , *ifw ! ® «r»r states stetro*!* awhusRi «sw 
srtsl a^f**l $«.*iith si ssc?i aw fswtt*t? ^«g 
smi «rtos i «f% atft c?t§ csl$ s^si %i 
am srt^ra attfttri *ros 451 agsr *tfo arcs 



TO ?t ; 3t? *ItfTOl TO? I faster? J^*n ?t 

to*W igsc*i ?® «tlw 4?“ TOtw c*fc TO»i 

^raffi’inr *ra®n stTOfaw to?? ?tf?c? ?$fpr *$si 
?re?i ?? i 

.* 

<TO5? f*t?t?’5?« f^ *i?S>2Mt^r? 3Tft! I ??ft 
TOTOt?1 f^ 9 ! TNJTO C? ?^ ?? 3t?1 OT3? 

?J?TO 5? 3PC? (TO?? TO JRgqp ?$?t 

•jsnit? ; si*tt?f® ?^n to? i f*t?tt <sro to?? crol-^s 

?tU5 ^Q 5 *Wf?f® ?Rje ?f?5l f^?T| TOS?t#? 

i 

?TO *Fl? I 

( 4 ) fosf»t^srfvft ( Capillaries ) 

fofTO-?tfl ( capillaries ) CTO*!? «t? TO ^p- 

TOsit^tf?c»i? i g^T, to, irr? to? <£F§f% ?j#s 
CTO?? to? "?t? ?t$ croft;? ^ brf*r*-?t#t 3ftcro ?rt? 
TOtt?l ?i *t%?tc? i ^ '^ar ?ftft-sro to ?? ?fafro> 
c? csftrt? ’Tic?? W 5 I? to? c^s •#? *n$c? ?i 
croft? to^ ^t 5 ? 'smn f^^?t?tar ^rfcw? c^tro 

<a*^t ?1 TOStfw srt^to® «iW5 ?t 9 itftc? to? ?v 
?tf?? ?i ?fe? 1 gc»r? to to ^ 5r^ft to$ *j?r 

c? *Jf* K* CTOI ?t? *fl 1 ^?tW? ?1 «fn TO TO53T1 





^*50 


*RT3t C’FW*! f3>sff3t3l ’rfS 1 ® C3 §51 C5t? *?f33l 

■v 

5$Tt5«t 3:f3C3 *ftC3 I 

C3t33Tl arlf33t5 CT && 33^15131 Safa'S 3$C5 3tf?3 
55 u£|3l fi|3t3t3l ^f’TC'Q £ft3»f ^3 I <i|3tCT 3r®t3S!$ 
C5t*ttC5? 3C3 5ttf5E5 C3 355* 3331 3§t§ f«13t3 f% ^fwl 
,«T.5*t 3*E3 ? tef-W-STFit 3(?5*3 333* 5^C® f*13t3 
31<s3T3 <7T|3 Vfr 3*E3 I 333t C3«ttE3 3F3*IS 
5^31 C«t3 5|3ftf, 3$tf5 C3*f*I3*-3rff3 v£ff 

3^311$, «It3t3 C3313 5tl?S ^af“t3l «tt3^ 3§31 3*OT 
3? 3tC® 5fmtCI C3? f*(3t3 «lt3^ 'TtCT tof*l^-3t^3 
«tn3 i ®T^ ^S 5 3t3TCS I 

4^3^ C5C53 C*t%S? 3-JC53 ^f§. ^3«l 43? 3«1- 
f3tlt3 3^31 3t£3* I W ^tt3t3 #t«f ^53*-^ 3^C53 
( tissues ) iRfStra SR*t 335*313! f\51^31 <^f*t3!-3fft 
3^5 ®l§3l 3T3 I 4§ m^lfS ®Is*l W «RTC*fE3 5 3aT*t3, 
^3J3, 53P >2t^ 3f5f353t33* 43? C*ft335 3St33*|5t3l 

f 

335* 3$re ^33*^$ 53 I 

( ) 3t^ft 'Q 5«.f*lW* ^ 

C^t3fW3 3*f3C*l ^t3 31 3*{33l«f «Ttf33lt 

<£|3CT 3tft fSf*t3l 3TC3R <5151 3TH I «It3 ^ 

^3* 3$t»!. *fWl 3*f3C$ <ttt3* 4l>t’S C3t3 53 C3“t 5ft3 I 



ios 


C55-5* 


55555 5t5ffc? *itf«c*te "wct? »w 

♦tt'QSI 5t$E5 I 4$ *tt5i5 <2ff3 5WT 5*f5OT 

C5 §51 < ®tc®r <5tt*r 5 % 'stc? 5t^i i <2155 «w§t 

<il^ Wl $H*15T>1 455]j W3 45t f55T5 I 

\ 

3?5t5 *15$ «lt5t5 C*$ 45*$ ^ 5tt5 »t5f—C55 5jf%r®tf 

“srrc—$M” ”, 4?? ^Rront g*i i 4$5<c ,> t 

ntfzsfai «if 5 «tt$ 4$ **1*5:1 sfemn? 1 

555 c^tsr« 55^1 5stfihii 5t5 <$55 5^41515 *wft5 
4wns 51 % in 5$5i 5^55 5^55 % oct fa?fo stre 
5ti<p 1 4 $ 5^55 5?iC55 5tfl5 s^t? 4551 M sitai «iti5 

^T5l C55 55C55 4tf% ~«W55 3i5?fi*t 1 

553 (?fr fasn ^Ifgai 515 <5«rc 5^41515 % C5t*t 
f=c-sf® 5t 5$5i *ret$5i *itfs 51 f5*£ f?*£ 5^51 ipfare 

*rtt^ 1 $515 555*1 4 $ ca 55 % *#3 5tvft3 <?rt*f 

5f55itf f%3 ft?t? 5f$3 5rc5-**t*5!?i5 51 5fft5 cw 
cam =?t^ 1 

jpfaaisF 51 ’5$g*T5 ®rlf*rai wf^i 5t*35 4f«f5C5i =rfvft 

( pulse) OTt^ran <atC5R <3151 C3T551 ^53?$ C5f«t5tf I 4$ 
•ftft^r "TO 51 ’ff%'« 5i5C55 **i*5CT5 <5^5 *t I 5^f®5 
5*10? 5nrtftRT *fhffo3 C5 55% f<335 f$5l 5Kf*1« 5$C3 
5^-4)515 Wtf®13 55 3151$ 5fift I W 5^11/5 5^*- 

I 

41515 C555 5*HtC3 55»tf®13 55 55%'Q CS% 5^f*tt«5 



w-w*rc-fanri >o* 

»«33f33e. ** 1*33 s%3l <«ra «reffc5 <?t **W3 

3 *^ 33 -Stel 3%C$% 3?3 "W? WPFPI arffsit^ 
*1131313 I <4% 33^1 31 3tft3 "W 3tt'53 3S3 N #fc5, 
*1X33 <fl%y>, WR 431 ^*ttE*R1 3CT a^re-a 3%3I 
«rtc3f i 

Jjigra? ( ventricles ) SKIT'S ’M 5 *R 31 
3^3 v tf33t e l 33F 3533 3tC3 3?3i3^r-3t!;'<s3 ( aorta ) 
f$SC3 C3W £lf33> 33 I 4*R ^333tt-3TC'Q 4 % «lfafiW 
43 3^13 3^* <2tf33> 35313 *|pfc% §31 3C3F *tf3 5 }< ff3T I 
4f%C35 3t3t3 333331-3ti;'Q 43313 3^ <2tf33> 3lOT §313 
3T3 3^3 fVfwt 31-5313 §*lt3 31% I 3133 §3105 C3 
*^5SlR13 3S*tt%8l «Tlt5 'SRI fafiwl 31313 *l«tf>1 3Ri 
3^331 31C3 l 3f1W% 4% 43* 3^3 3t3S*3 31331 

3f33t3 mi ^33^-31133 3fcf*X«3 315)1131 
<3311335 33 I ««.*[3 3^3 3tf5| 3e3l3l31 ^Rtt-^l-OO* 
*#1® 3f33f3 m 5J33 305*3 3(33 31 3131C3 §?t 
’J3313 3ff&^ 3%05 3103 I 33^t-<2ft#lt33 <4% »CTl33- 
fc313 3X51 435%35 afewi 3' t Ttt$3 31%5I§I 33i 3%3l 
f33i33l-3ft-Q 3%C® 35"2t313 3i^f*fC'Q fof?31 3t%05 3131 
OTS <£131 33*«tfM3tt«3 C3 *11*1 333- 

3(5X35 *ft'5 3%31 *tt3 JlfftfS 3%»t $1313 

*133^1 ®HW *jS3 43 3&T3 33F fall $13103 «(1313 C53f*1 





CWf-TO 


3%i cstc* i foft3 «r?»t'e ffcv 

^sfirai c^stOT (fwt 
3FC3 332f *R#t3©OT &S* >2(f2 t 3T3 3^£t3f5 
33»tf*re 3^5 3ft3 I 4^*1 3^03 3tf33-f3RTt3 
C3 ?RFV»m^ C3?t «TO%5 £fl3& 33t^3tf§5T <5t3l C5^ 
C’TfsTC'S C3f*IC$ SPOT <R#l 3^C5 fosf-fa-st’ftfttfs vfl^t 

tef»t 3 - 3 tff f-nrm •swtfe'® 3^31 3 K 3 <33313 

5ie.f*fc« f^firal 3^2J3tC33 <*& C&3 C3*lt3 

3t$tos *rfv® 3^31 3tt3 i 

?fsic5 m 333 c’tPt §3t3f^5t3 c^w? «ttK3? 3 ^ 
5»f*t'Q 3tff5 3tf33 5^31 333^, tefa3-3tf|, f»13l 
«t^5 fw3l 3t3t? 5^t*fC'® f^fwi «rtf5tfi i <2t«rt3 
■rntir «m%5 wfifote ct c*w\ xtfsr® 33 ®l3fff5 cw«ri 
%TC5 C3 ®3T3 ’tf® 43 C3C3£$ ii. tfsp t 33#t3$f»! 
CT3ft3 wi-«mi3 f33ff<re 5^3tt$ C3«rtt3 ^ ?m- 
’tfo? 3t*J 33 43? 3FCT t3f*t3-3flfttf5 ?t?- 

C3C3 •tfatft'® 53 I fc1 5 W-3t'ft i£ft3 C3T3 "Stc^ 3% 31 
<?ftc3 43 «tfV3 3131 33, 3tOT$ 3C5*3 ^Wl% 
ff*t^ I 3t3«l f*t3t3 <£|f33> 3$C*t 0K3 3® 35 5$E5 

5 

3tt?1 3? f*f3t3 fifOT 3C3 <®33 $3t3 #5 ^3?t3 aF3*f! 
3f% *tt$F5 3ft3 I 4$3C*t OT3 ^f?3| 3ff3C3 3T3[ 
«» G3C3C03 «rf33 3T353 33 311 



Pm 3R s- 

t land ] 

5?«. ( superior vena 

cava) « ftsfaW (in¬ 
ferior vena cava ) 5?;^ irf%p«i ( right 

auricle ) I 

TOf«! 3*^TO ... ^prw (right ventricle ) i 

jffflpcj ^*3 ... ^ TO ( pulmonary 

artery } I 

53* 5**I^TO ftc® ... ^ f® *1\C3 (lesser pulmo* 

t 

nary arteries ) t 

«raTO^5$ro ... fJ^PPI *FJf3 

( capillaris ) l 

5PEP *fv* 

( oxygen gas ) «j^T 

%$rs ... ^p^jTO ftTO^lS ( pulmonary 

veins ) I 

^pppfrtl f«tTO\3 3$C® ... 3*f*W3 TO 3*C3tC3 (left auricle) I 

TO 3*t3t3 ... TO 35*C3 (left ventricle ) I 

TO 35*3 ... 553ffiTO^tra ( aorta ) i 

5W*ft-3rt* 3$ro ... 3pr f3* <raTO^s (cwt*3 >i*ta ) t 
3»® <raTO\5 sirs ... tafa3-5vt#fa\a? i 
<*C*3 TOtTO 3$C3 
'Q sffilf* 3$Bl 

str® ... fw ^5 i 

ftflwPffl ... «Wfl3F5$ft 533Rft3t3 TOH53* 

fe^i f*f3H ( superior vena cava ) $ 
53* fa3-f*tTO (inferior vena cava) i 





* 0 * 


L fen ] 


(aorta) iftc^... 


f^fwi^stca 

fan-c^rai 

^ ste® ifiRfiS* ^t®iw 
*?* fts-f^rai s?t® 


Tpr ^ar «sr#tc® i 

( stomach ), cTftflfil ( pan¬ 
creas ), $ft$1 ( spleen) ® ^j| <asj^f^5 
(intestines ) cq *IW 
3 tft ftfltCI ®OT ®1 
fofaq funqij* i 
pRI-c^t^W ( portal vein ) i 
*JC® ( liver ) | 

( hepatic vein ) I 

3** (inferior vena cava) t 

^f*iC* I 


( *i) ( Lymphatics ) 

va^i *?ra wprtcra *rw «itt? ct ^g*araj 
?15W-?3Rt^5 van ?^?t? *i* $-g* srr^tsj ^hbti « 
pot ^1 anMWtitf srt^gc? cMifos ** va^ 3 «*i <5 
«rftc^ nf\55i ctw? *f*%5 

wffa« w i 

fcf*p?-=rr#l?r fora ^farai* *i*ra iiW«lt* ^ta*r 
c*t *csra vrtft ^rawra *imi wm ’ll ftm 
gsra ctcw «jf8 ^or i ^ 

iprpft ?r irfa foatwr w atw ■ura-sti? brfw-33 







‘1R* (lymph) ?C9I I (i& JJ^SI ?R # < 5*'frf*! ^f® 3TOT 

stfMrnri ®?»fCt® i »ra^ -r®ft otr? »rt%3 

fa^J® «ltC5 l lilt (lymphatics ) 

7C®T I <ilt ^T*®*I Sffifa®?! 3FR SRfc® 

3^ ?^n ii^ratft-^-foftRra 

(lymphatic system ) <2}*flst sfe^ ?T«K»rf^to® (thora¬ 
cic duct) 9tt?1 ttH I 

*ra«[ ^rajtra ■onr.m'nu^ *tfotf®? fora >ra 

ots® 3?«. iwtttt f*i^n ®«n Sow 

^foitfs (>•* ^ ) ®R1 ?n® ^f®nn ^lt's irt? i 

^WI^rNt ( thoracic duct )fr V*fo Wtra 

c*m>i fitra *« tfo ^rei i t?i c^rara^? 

^rafo® i srtrs 3mtc*ra 

3*f»rara 4 ? £tfoi> ®<Tt§£®R i >nt ^trcra 

M^?I ^J.® «R»t *T^E5 ^fCt® 

«raratc«t *3»rat3 St'S* St® 55 i <pratffoi^t foal, ^&?FC*t 

fof jf^ araft® *rr®i3t® ^fac®R i 

i 

CTR-* fcffop-srtf!* ( blood capill- 

aries) wra ®rfa all 4 $ tWftCl fotfoP-Ufft 
( lymph-capillaries ) I fc*T*1 ®®ra?1*f»ral- 

*ifo5 fo-Ttfofof ®tR «!3fs® oitfoW'8 ^tW3 



c*rft *rt$i 3c^3 fafaps? imtft 

fall ( lymphatic vassels ) *PF®1 aptp»tl '5® 

apsiw® ^e. s?5 srfe 3*1 'BrTCFwfofa* 

«rtffai »rtc^t irtw c’lww* 31 ftw? 
f?fa wfa *wtc< 1 ^ *nrt*fb* ipi-srf^; 

( lymphatic glands ) ?n?! | ?R?rel-ffal ^ 

33-5ffa ii)3f <£ttl^ «tfa> 5^31 <2fl^ fat 3tfa 

fate? 43t SFCT fall ^ 3^3tC5 I 



( Respiration ) 

cam) *rf%stCT csf«rat? c*r ®Pf c®rci ststcs 
‘arK i 4 $ *t^i ^n^rai ^ ^f^<3 ftfstri «iif^rs 
«ttfo sn i <4sf«ar ’sfi’f’ti fa*rf®l 

fiwTt ^fwi stftratopr i hi sfc»i <2fr«i- 

*rr?r*i ^?1 «ih^h i *rfflOT* otr?t first's *a$ hi*. 
SSitSCSRI ^Itlf t Ht* ’SftHtOTH *rfH>«Hs 'St?! 

CSfHlH HtH* CH^ Stf^l CHRH 

#t*it^n *f® ®I 31 Stc®t *fHtC$ * 1 tfHCH I 

?t* sitHtWH 1 %®ch fa <2t!?n*r nra ? tsi 
«HH®S HTtHS? f%®H ftt^sri ®jHR1 c%t®i 

fw hi*si fan chrh fasin <£tw»t hch i Ht^rtfaj 
font fafts swteti 3«ww»w ‘c*f6t*r ®rffat’ far?r*i ( ^ 
^1 ) *tfaFte?r sitfa® nffaits i ?t* HtCH? fast? 

Iw « *RR I HfHtf<IH(.H CH C*rfH ’Sites ®fa St^tlT 

*tw i <*mi Htsinl art* fan fR'sttn hi fan ti 
h#si faitH chh ®thTwh ***en? fast* hhsti 
s.ffatH fa*m «rt»w «rrc* ^ sfct«. 

ifei sitffai faw ^fSrra hwhhi hh i ntc 5 ** 





* 

fa5?r*t? ’sjtr ?t^ 1 Iwi gTt?fa »i»ni gtftca? «%ot 
^3pct ^ ?tnl *i*r ^n? i 

Slt^H fa5CK gi^<2tfa> ?t?f3 *t? >2tW5S ’tn-srf^s 

( pharynx ) «tcg»t TOr I smjtej Sftfas ntfatf 

<g iat ^m-g^ *i ’m-sn^fa *ft®T>t fer-*t«r «nc 5 .( 

•^51) I Sf’tfw SF®t lilt ?fa SttSrmJI l if|W@ 1KI- 
Slt^t ?tc*5 , s|t»Hl»}t-*tC«r ( trachea ) apcsr 
( bronchi ) ?t31 f*l$C*t <53C^»t ^FC? I 

<?®t*rai aftfats .ct wisy Tj^Sre *rt®<w «m«fC5» 
?t?n ctoh *j^ai tefaF-sit^ffac? 

«gtf?® ?* i ^ ^«tt« arffats ct ^w-sit^i^r 
srtefrs f*i?i vat t@e.f^rc« 

situ *rtegt? «rer ?ra ?fatcf i fas cwfac® *rttc* ct 
c*it ifaJre «rt»nrgs bpf*w-sit#tasic?g fa®? fai t[«Pr 
fartc® «itfan $«rc * 11 * ^?ig c*it ir mt, 
liwgtc* gst^c® ?tgl fate? t t$t? *Ffa iat ct §?i 

■on ^issfc* ?tgl «prato® £tcg*t gfatfs®! ^f^^-smft- 
jpjc? st?! ct c^g^i ’tfait’t ?fatc? «w sic? 
brft^-irappgt sttf® «I5rf<Wtg^ ( carbonic acid ), am 
tifft ^35t'*t ( urea.) Ptm gtfal sjtffl ^tfatCS I 

gew? artfl arcs* fasc* *rt^® aomprsr *rtst*j 
■orsfip® ?ft» *cip? crt’R-fiwn »Hir stas me* m i 



nFl-atfl 


<£«sf «ra«w wta ^fiprfa ittnrWH 

53 1 «wi?raj nti>i-mt*i fsrcn? state 
-$u&$ fesa awiffi® *m5R aaaata 5$ai att* i 
5p$5r?i s^-ww-fiat a^fasta ass 
*rtesT$ cs w w f^fata ssstwcn ^*i$ta stcaa 


5 ^ 



*1 m f53I—(The organs of circulation) I 

(larynx ), —TO-stf^ft (trachea ), *f— 

( aorta ), ?fo«l ^pppj ( right lung), 

«—■fi^f*t'Q ( heart ), 5—^E|*[ (left lung ), $— 

( pulmonary artery ). 

affastts wi §51 astsp awia mx aaa f$a i ®e.aca 
wfirst? ca <*te *w®t sa afirsmt mm fs^s 51c® «jg? 

v&m mm (oxygen) *ifii*r<5tesi ^S 5 a^ 



*89 


t 


Cff-S* 


f»r?rmai *p?mr %5 series i 

—«Nt«, *WE*I? SJff 45R ^mw 

*$ *$ui ^«.fncQ fafirai *rpn—»?t c*ffa?rte 
atsrrf^ ?$, ^tn*t c*ft iiw 

®rn?r^«f «rf?«t i 

“Jfa-'SWW-fapITfo f^5? ff*F5 w 

crtfire stsi *nw i arr*rt?i*r®s *wi ^?i «ttc* w 
nrpi-<2W f i-f® | 9i * 1 *^ ^5«*rrf*t ^ 

Jpfrfl Wl ?TW ^5 CT ^8 >*Wft ’5tW-'2Wt»l-ftRIt? 
^at%C*C^ I ^PUCT* 3)H '^’SRrte iRF 

*tfirsF5s *$ni «frre <i t ^ fpjg^nr smr 

^^M’Q TOF* *ffc5 *IS5R f»(f«F5 «ttGF I 5^«f 

wnonj 's £t«tt®?t? f^m to ^froi$ 

(* 3 $i) >4 a«N ^facs *rrfro i 

4«fs? <ifc CT 3RfR5 irf f^5? fw?( p!Tt55T 

^firc^cs smtf? ^>fwi «®8fsf st?«i 

^fatscs t?fre ^51 ca ati.*rfa> 8 ^5 faai a»M»i 

nfirsrra *f* « *rt*itw* Ptfafap? « *i^ fswr*n«c*r 

dte*i ^fir toj fiwsfe from nr«foj «ito? i 

»WI OT«f1 «rT*F (St I 

(*) fat^i *tf:*i«c»nr »T5a?1 «rra ns> ' ^TH a w* 

i nitrogen ) ai^TO o <5f! ‘«ra«R’ ( oxygen ) f 



• — - 
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‘sisrft-WW' ( carbonic acid ) 

<s fiifar® ajt« i ct ?t?. f’tfOT* f^s* ffai sfrrai 
«itf>raM $*tc5 f% is srrsi *®ra«R’ ^ 

8 {? 4 ®w i *tff5 owl ^rfccsif 

CT 4* ^tips 8 4 ‘aiasps?’ m ilW 

jc*i$ ‘’wrotw 5 ’ ^I'foitis, f%$ ww- 

waif c^t*r« nfa^sj *rtt i 

(«r) , rt?p® *tflpffi; , i ?f*t 

«rtw i 1 ?C 5 *( sire CT^. 5 flfei «rff»ratt? 
vrtfa ’rtff *rfit , 2 ‘f i 

{*t) ct sire stfs? slsi «ttre i ®tsi 

5^fVP| ^3 I 

(s) sti? f^c? nfflsr *ifirat*t 

a?M" WfaS ♦tSt'f ( decaying animal matter ) sltW I 

f^lpTS *HftVW?!l *I<2faTf*h5 s|w S— 

(^*rtc3i pn* v*r »itsi 'spw*! 

c«rfat<5 ntt« c* ^<a» m*\ *tw * *& s|*n i 

*ntfi* zt *\« *it$cs (*Wif*i* 

*PfbJ ftfw «n«[ i 

(n ) *ari ^ *i*ni ctoq to *prtcf* ^*ni «w>i <&fv\z*\ cffac* 
*ii?w « tap wwtc<® ^rf-n/n frratc* i 

to re awtfto $t*t *t^v 

*m \ 



(*t) $*?* *tf«nri am 

$ W *fiw I 

( *T ) *ltw?t VrtWflift* *T$te *l«1tfU *CT *lf% 

<4** fe$ 4*ttC5l fetfW ^F'fll C*t®l 31 l 

( > ) ^PR^l ( Lungs ) 

‘c#w«i’ cw *rft <4 jr c<rw w c®Rtcw totj 

CWl *T$ I ufc C%W?& (lungs ) I $?| W 

R<$t«. c?w?i i ^*nr ^cw'sHfa* 's*»*f?n>t 

RRfer* CT%1 ^FfW^CW (thorax ) ftH 

3ffwl ( *®sp s fen) I tfl? ’ttCW ?* *ftU»ra< ^«ft«. 
$r«. CTr»it% «it^5' i ^1? ^ *st* <#t*tjsi i 

?*Rc*ra *iw mfor& aicw’ps ^ 

fesW® (lobes) I srfafaw sita Sj$>t 

sf<S (lobes ) 1 wtWCW (pericardium) 3rf3 ^TOTe 
fwpre (serous membrane ) v£Wllt c*Tt*ni®1 ( double 
bag) *[R?I«I RtCf 'StStW ( pleura ) ^ « 

ct *swwri ^nr 5^n ntsr« 

*l?3R Wtfl (serum) 9R1 Rttf «TfC 5 F I ’SjR-'flnttn- 

feqrni wfawfffes *tfc«R 5t*r *ot 1 

?C»H’1R3 (thorax ) jp*I< sTRtS*Tt5*Hl9r <Hf§t 

%»W t §?f? Etfirfw^ m, <RR*T ’Tft- 

sn*ft^ oiwtai fer-*w 1 -ifc sippitRi few ^*jj*ifct 



TrWWpl 


>t 1 

amstw »rtcf ct fc$i ^tvSjT ^1 $f»rai fcfk* 

3FCT ?T5 *5 I fatft «WTfOl TO*t»* vfaWOT 

$*t? fara *n s^rrcs sra fa»R$ c«wm ma **tw 

{«8 ^jfct) i 

( * ) Tt^-Ht^t (Trachea ) 

•Sfa-3t*ft$ tjrj^n Tr^-55TtK?I? £t*Cft 5f?I- 9 ( < *l I |$1 
■sit* c*flCT tfip c*rf5i tflsrc 5tf? ®rai <a^5 **1- 
i tft? ’ll aifaW? ^tf 5 ? jppsi ^rt ftf%5 i 
*w*i qfif'Q *ft i ®^nit?i ■ p ttc5?r 9 tri *r”i< 
CTTsifm sin? i ^ s«:»ra *r*st«tc’t c*m ^ntf? aft, 
(WI >I*55^tCT « ^ *ttW aftstt* I ^ S3Ft*fo 
^rtfiS JR><?t m <*ITl%C®T afttW 5tC*ft a*r-*w§t 
^51 wcsrw ante i aw ntelf? *p?a 'e asf^a 
vfwai csfnn ®ft=i i batata ntta-a^aft *c^tcst «ta 

nmtftr s^sn (gullet) af??tr.5 <na; 

^ *tw fS'SRJ «R^t a*C* C'Sl’RTl 

*1%ft (*e a* fe cw<() i 

vjffn faf9!?ta *ai aa-af^t f^Stfif® 
a? I -flaat* afta-ata 1 ^ aETtf&S *&3l apsanJl *W 
%'s i atta-al^ta %*rfp| aft ih?r aa-ata} 

c*ftftfa 5t*t ot, attaft$$l ^aa aata 



art-** 


MV 

*rrc?t ^<*15 §*rtfhpra ?»o* 

srti srfPtss to ^ m i 

nt’t-srr^l?! fs^ira -sttfta bsrf^f^it? <$*11 «m 

«rtt5 s&l stc® uQ* «£p 6T>TO> *w«f fa?fe 5 ? 

C5T5TI 31 *»tnra’ (mucus or phlegm) 3t«T I CSffl- 

fsnf*w c?f ifit f%#t*ra »f#n f%sr( «rtc^ <sm! 

(wet skin)'® ?C®t I < 4 $ si’SCiRI 
*wc*r?t , %»r?t srra ^spr c?W?®. ^ ts ‘^1 

( cilia ) I ^ '0*?rt'®f»I apJlTO C5§CT'« m ^5'3'AS 
«rti?tftf«r® «tw i ^f c^fsr inf'll ’ll 
jra?rl ’W? fasa «fro> <rf?ai 

§*rcaa <&f®iai cffsin ’ife® ^5 fwai ?t% 

CW'S’rrt $5tW* ^T8f I <£& & SlT^fa *rfw «ifoiC*f ^fsRt«H 
^i atfs? *finri sn firs ^1 ^ jr^t *i?t< 

atf-C*tCT ( air-cells ) arfiRR C*lC’tt«.*tf%* ’P'ftM #5 | 

(«) ( Bronchi) 

nfN-srr^t aL*PF$rca >afaa> stata 3 ? 5 $ *rrct* 

fro^ 5 <r*T 

f’Rrtis («<* sit fea ort) i <&$ “it«n srra at?-^ 

(bronchi) I •BTO’F aflfcswt ^spjOTS f^$l* f’Rtl TO«* 

-run-s-rM Iwra Pratts i us* ?at?a 





>83) 

#tm HOT? 9t9 I CHlfr 5^5 3KH H9 JRF HOT ft^S 
9$9t CTH fltOPI <5mt*ttiT 919 5*?t$9l 9tt51 
CHH ’ttt?? C’tttSI 919 Hl^-H^fa 

9t9t9 9t*WWftOT9 I 

3 S| $ SJ 



Ob' m feai— 1 ( organs of respiration ) | 

*— ^t\$m f®, *1— 

^larynx ), ^—’SfWFft ( trachea ), <S— 
^-C*tq—( magnified air-cells ), 5—wfaFS 

( right bronchial tube ), f—Thl (left 

bronchial tube ). 

HlH-H^t9f*T3KH 9fc S^9I 9?OTW 
(lung-sac) 9tfH9l eM%9tt$ I CH%5 

9HJ319 C«TW? 919 (wSlifeS CT«) I f9gfc*19l Jf$ ^3 



C5 ^5TOT5 8®^ a 5a 5f5c*i a5 tf*P 55 f55l 5Wf5 ( 
c«rt5t5 *tc5i cwi 5$ 5ttf5 trcv cswft afcajafr 
f»(f3K5tt5 55 *R5J5 aifef a %l»f1 *lT>5t5 555 511? 
'StFttTF 515-C515 ( air-cells ) ?£?| I <45 a5^ f5^5- 

C5tw ait5 >8«o 5t5cC5t5 ®rfw 1 at 5t5;C5tW5 £ttft5 

•Qfa *tf^»l5 nl^n a5t C5l5er, f5$ ®rf$*t5 fafa*5T*p5 I 
fC55 fe3C5 at af<Pt5 ®PF *15* 55-»lIfll55> fa 
511-C5T5 t?tW5 ajcarailk *ifa3 'itt*Ht^5 C515 

«rtc? 1 ^Ftc®ft 5t5tia5 e^f'W’? 5f55'9t*i5 kfta'Q 

tftOT5 5ft® 5tc§ I 

«rfa?n 5t«tf55 55515 51515*1$; c5«*i 515 fwt 
ftMta < 35*1 aflrai 5tf5 1 f<Fi 555 ^5 a5; 

5T5 ^35 fta fa5tt f^stw 515*1 5fk$ 5t5j ®t 1 at 
1§55 shiest 515 <2)55$; ®»I-5C5 ( pharynx ) 

affaig ?t51 5l5-5Wt5 «l3atCT 555135 (larynx } t^55 

fwt «m?i a^° $*rt stra 5t5;5^<ri5i aw 

f3JfC3RI 5T1-C51CT atfcq* 5? I 

aaarc ^ c*H5 f5<21TW5 55at5 ftftct aik it* 5k, 

aalt f*re ftftct alts 8» 5t? a5t 5l5r5®*t ftftrct att5 

*<t 515 ’iffa-aWt 5f551 5tE5 I *ff55t5 5tt*l, f5C"(5as 
C(fWlt5l5 555 5t5-aM15f3P5l $pa 55 1 



ira 

( Brain) 

55ttsRt «rt*ffa’ ifl^n ms csRai*^ ^firarts i 
’ 2 t«tCT% *f*raifi*rR *ns^ *«rrf5t’? «rf*i ^wn; 4«rR 

CTO-TOI5 *K^t*T fW ?1*l *rf^FW 

wmr ^*rf*rnj wi *rra tsrte fcs® *1 

Tjfe, >fw cxs, VRTt, 

?tf^Ki ^srtfa ^wu-^s jre*? «rT*fR ^ i a& ^1%- 
<9f*ra fro ^wc«t i 

(*) wtui «rt*r^i c^R fttrci fg^i 

f»t*spi *rtf?, *itf? 

sjpt Tif^lCS *ftf* '8R1W (intellect ) I 

( <f) ?RTtf5 'SRtfa’R S'ff^PP 3 ? mi^tm 

*rt*pf®tR c«i wr ^t?i «rys? t*w cm 

'SRflR ?1 'si'fffe ( sensation ) | 

(’t) WRI RlRfw’tC’F CRB^tft^T faRlR *rf% ! £HfR 

SRtR 5 $5SWfe ( will) <IOT l 
( *)) tTRtTS ^RtOR *IWT ! ®t®T^t*11, OR, W51, 

-$% p|9si, m, cih « rrw ^srtfw ®tt.r &.w$ Tfin 

<5RtRF 5t«rc^fl5 ( emotion ) I 




«» ffci— 

9T?;C*a! ( cerebro spinal 
nervous centre ) 


GW w *(f%* 

5(1 «It5Rn 

'Stftt'® ?l Wtft(75 5(1 I 

1wf5(, f*tsi, ^tfn®T 

^3jt% «ttf¥5 sti i 

«c^n»-?n ifit ^ *tfwi cstmcra 
ftwi (srtftre ntfacsf 

5(fe^ 5|| «ttf%OT >i| ft*o? 

p^te m c^wonf’s 

srtfitfliJ SJCTW 5(1 I 
. *(fW^ Eft's'stttv ‘*nw’ 

31 VNt* 4 ft*£ 5JC?fl 5(f%^ 
Witte's «i?f^5 i*w«n cswii 
VtfsfSflE I ^ «((5Jt«5% « 

*sic^t®f^r «rfs*Ri c^m 

—IH(5 C^Ptsjft CT ^*1* ^E 

^fre. ’Festers , srW5 
^sfSOT JPRI *TO ^STCS *IW u£TCt 
^tf’rs i 5(%^ 
*Ml5ffl*w£l (iiC^IC? «2< ^filKI 
artt? i I?1 fafes iyti- 

ftfttS? ( nerve matter ) (RTtl’t 




1 fas f?<t^ ( nervous 

system ) W*St?RI 4^ <i«$t ftt*TC fat«W fasten <2t»TR 
c?wi ^i crom i «k;$p? fastest? irff^ 

*Rr*ra? *ws ?fa?tt:s i ??famrrc:*t? arar 

am ®rt% ?tt:?t?? wot?? -n^ fasten? ^ 4?^ 
ctotti art®— c?*r «t#i fWtc’ra ctrttI, fwfastCT? 
OT?m, ?tBP 3 fa 5 fc’t? ctctitI — fo g (?^R *11 
| £t«rR ’tffipieyrfjjfifft* 


*Rti— 


rt»* 


( > ) ^fl ilfoTOt’w 

( ^ ) TO Ufa* (IsSebelftWrt )** if 

( © ) ( ™2Uilla oblongata ) ^ 



^C?? ?P?t6? ’ ~f|f*[ &f(m f% c^ftc*! 

*$im ( 5 2 £ o 56 ounces ) 4 ?; ^fcsrrcg? s%g fa? 


C*trai 5^C® *?t5 C*1t?TS ( 44 to 47 ounces ) 3 ffijg 5 * 

=»1 1 $mew? ?t?fag »t% t? *tfa* #faiw? ?f%OT? 

, e«R t*l stem's *if«g sfcn «rtc^ 1 3rr*rt?r*r®s ^e. ?f%g 
??*t src?t? -a ^«.f?fa? sttafafa? ^ fast?? *%g fa^fa 
8 ^ ?t?? *i%t?g 1 ?m? *%? ^tstfag ww 

C5tt> (71 S?\5-^fai fafa?> =n ?$?1 me? 511 I ! ®rt?t? capt¬ 
ain ?i 'atm ^rfa c?pr awt? 1 





ill 


srftp -ssfts) <£TT% cht& ai^wi catmit 

i isfinrl '®wM r ttc? ct *rtS3 ®ic*w 'W *tf3Rtt t i 

^rrj *rtscs? 

5[C®W ^sj5 fa I 
c*msfa 

<2ff9 srft OTI ( iS> 
«rt^*sr), x?; f^fs? 
ami ot? (!»-<• 

), X3° 



s • s{\ f$3—fii) i 

^^ ( cerebrum ), H — 

^3f (cerebellum), $t—«it^r5-TO1 

( medulla oblongata), 


ami STC’S 5 tfa CS? 

( 14 ® ^t^n) stt.3 i 

tsi ifacs 

nrfkxf ct xt 


att% sitfOT ^nsra <r? 5^-9 ^mmr 

?m cfT§ i t’sa att^K sw ?3§tt c^1*t ?n s’fra’Wi 
fftwts i ^ ^ ajt'k ffer fora csrni mre 

•yfSI ^sfsRlt§ I fsfa 3ft <3 ?"fl 'Bic’WI ?^C C I ^?e. 'Ssttftt 

cufam ct foftt «k:*w *ifra sf%^ ^mi fass't i 

Sf%^ ^#3 T$ I ftfo St?’ 3f*RI1 1 * r t?t3'9 
fsRTM ?t?t? ’mi Sit I SffoS 5T5 C5^1 sfow* 
§afo»mrc m i mitcmt sfom «ft ^fo? ^Wai 



Ufa* >•« 

CT ®lf% farste 

*rt?r*i arfc’W &us *ftc? ^c^Rtt.? ntfiiw art i*nr 
(W« ^«I1 attt I 

( i ) srf^TW ( Brain covers ) 

s)1%w? wf? arf^i ( ® ffea) f 
fesra? sftaparpr l£i^° sr%$ ssfc’Rf wt <at 
gt WfflW 3TT«T? fwSt «im*l ^tC5 I arf^ 

airafsr^ f%^f%Sfas ^fr*i fesrlt ^$c? 

•*tf*re *rrc$ i srpi— 

( ^srt^tW ( pia mater ), 

( «() ^P5t «JTW ( aiachnoid ) ^ 

( *f ) ^-^1^*1 ( dui a mater ) t 

( ^ ( pw mater ) 

«rf%«ra cvpm f^rfarct^ i t«i *>^ arf%^ src’i? 'Siot* 

>tfi?5 sitfstsi 'SHT5 I <*$ 

*tfs.*n fapiiks ^rrprai wRSHreft sp ^;f*rat 

tipi i *rt*vri>ta amai'st’i •ii^ ^t*itn *rcwt*w ’jcant 

(fibrous connective tissues ) fairT?^ faiff ( vascular 
membrane ) fact* ^$^31 W-^'PWte *3«f I 

( *f ) *TSt ; 5I-*lPR[ e rij>l ( arachnoid ) uwjjf ^T^Tl 

ftitftpW I ^T^KTR'I >2W*( 



<»tci C33>3 if?n «rtt$ 

« H&Tl 3t31 *TC^t*tfl’? ^1 *S?f>t3 

3<tJ3l:l sf#?® ifoftCS I dfc fl#TT>l H-flft ( serous 
membrane ) cef%f, lt?*l ^51 5tr,® <s& «tltl ®?*l 
*tff< ( cerebro-spinal fluid ) fits’? 5 ® 5^31 <2Ml « 

fifti ^33 wsfit*! *r< ltd i ifcte. citw uto 
l^Cl lilt! <2tra 5^W 33*1 *t?t< iftmi && 

«rtitc®i # 3 ®i 1333 ifi vs c*nt =n i 

(’f) (dura mater) i£|lfl 3t®35 

csrers 333)1 flit i tfl it3tfli3 it33tti3 

itmi 5Tf5 ifei<stpt3 41 ft f*tfi*r 3fert33 < tf3c*ti i 
ifeCl W-F®rf5®T ifim 313) *431 faltEl $51 t'T i 
if%i ct OTR3 fi i5t\*ri is ®i5l cm ?! H3 
C®tltC13 1%3 3tfi 3t$ I <31313 3tfl3l Cll Cl $31tl 
f33F1OT 3H iflltl B?3J 1® lH*ft$ 31 131 5$3H$ I 
!C3tT>t$® if® ^W5 11333 I §5)3 ^*ff33tl 

W13 Cuffs' 51 ( scalp ) 3131 Utflll ®T5H $*TCf 
11313 5t§f3 OT'SlI 3$Sl5 I TITO'S c*tl 53 

3 If I lt3t§)3 f3®C19 1)113 flit) 111315131 

13 TO ifWl ^3fa*® 131 itllOS I 

lf%OT3 fill 'iH'C’l C31H1 131$1 Itfltl I $51 
<43 C1H! Cl $3td 1315Sf*r 1511313 f»®3 3lfaC3 511 





fasts fat*re ’Tfasra stgsi i ^fifp tswfa 

cs ft-sfa’ire siTfSc® c^f«i 5 i cm, 

faiRF C^tlS *t*) sifaral CSS f’R’fl STStS ‘Bill’ ’Tie?! I 
v$ ^faiJTR ’ll ^SSSTCTS ’Ftsf m I farafa^FF sFt 
*ff?T5i »jrar 'jfarai fatsis sift’ ewi ^ fa^farai? 

I qfif'S Sf%5F W§1 ^T^?C't'3 f^5U ^sfa*5 STW 
ssifai ««?w sss arfitre? CBtr.§ srfffa srffaro 

me? cs ^^t?n sfews ^5 ^fas* sftst? i 

( ^ ) ^ft *rfa? spots (Cerebrum) 

ipr sfas^sts ssst sfassfatres £tts «rf5 'sttSs 

m® sts 3&cs i Iwfrom sro s R?tT>ri?t 



si m feai—siww ( \ertical section of bram ) 

a—facuij ^t^-^fff ( corpus callosum ) b—flpr 3I%$ 
( cerebellum ) c—( medulla oblongata ) 

d—?p srfwot’f ( cerebrum ). 




5«lr 


ff®5i ( si *r fpa cw*r) a5t f^t 

3^pi »itr$ ^tf*rai *t*stre3 CT^rtCT *rwi5 pi 
ow 5t5tts ’site®? <?it ^*ra *i%5 fwits i t$t5 
551®t5 558i;®5 5*^5 ?tc® f*ts*i a5n>l 5«i5 % 
sri ‘*Ffti>’ 5t5i §t «rai c^TerW? «rct3 «fra i 



** 5ft f53[—fel T5»m ( under¬ 
surface of the brain ) 


•rrfsrc* ct ^tts? 4 
at *FttlN5f%? a® a5$t < 


at C’ltsi^TORl ( hemi¬ 
spheres ) <2fc®j®ti5 «rf5T5 
f®*T§t 5^51 «f« ( lobe ) 
*Tfl3 I ^1C*t ^fT 5%®- 
®15§15 55§t 5Q ( 85 5* 
fpa) i 

sifswfacQ* nt’St ®r«fte. 
^rfasft sp?i *i5 fa? a*F- 
5lf*t C#t5p5t*l *Pt5t®r5 3Jt5 
p*rt^ ®5i ?i *rt*pt*i *rw*i i 
85 *>; ftaft cwfawt sjfai:® 

5f C'-fSR fe® 51 spitt «rtC5 i 

15 a*F tfa 5^15 I 


5%S5 f®®£55 ^'*1 CV® ^-5^1 (nerve matter) 
55 I t£l5 §*tt55« a5r§1 «55 5ri<5 
585 «tti:5. ^51 till C$® ^t5.-53gt5 P^f5f5? C55>*1 ®f55l 
I at C!t® « ^55 5C<5 ^tlr^tC® 5ft8® ?tft® 


5$5tC5 I fas *I5Tt5®t5 455 Sffifa C5 liWW 

<T5t5?1 «1*l *rtfaE5 =T| I 

5faw* ^ftj5*5t *t% ^55 ^r^tcs ftfas «ttC5 

^farai «csfa5 55 i 4t *t% «iw? 5fec5-5 fc*tt^ 51 
'lit®?? 515J1, *511535 451 4t ^5lfa 5t&3l5 gj5tfr*J 
*l^5tC5 5*5 C5^I 5^51 51S5S I 

t®? tsrt^Rc’t? *rfaw c555« #t®f 51$ i ftre^rer 
>S3t% S^C® 555 ^55^55 '£ft l k® ^1 515 355$ 5%E55I 
4$ *#taf ^ 51^ I 5*£5J 4 $ |C«tt§ 51 <§tCSI5 

515J1 555W9F1 ^ftsp I C^fa ■5T1515 *1531 5#3 5$t5T5 
5fa«p -Eifs ^fWfas 5i%5 5%:55 *i®r$ 

*lf55? I fsn 5$1.3 C551 515 C5 5ft?P?5 4$ <§TCT5 
5^3 515155 ffagfeg fa.*15 5ft& 5^5i 5ft5tl5, 5>"fo«| 
s§TOT5 5l5rtf55SI ^^prtC?T ^faa £155®15 ®15®5J C5f5t® 
*1t'Q5l 515 I 

^fa|fa, 5651*1% 'S ^55-^fa 451 5*15, <*155, S1315, 
•5HS155 '<3 "«1*f <2t*?fa 5?;5 3 feC55 ftp 51 4 5551515$ 5»t 
*1% 5faW ftlft® ! S1C5 I C5 CWl*Fpft 51?5t5% 
( voluntary muscles) f555 ^*§15 *Wtl5 ^CR5 ^f55tft 
( 4» 1 ) 5%5 5J'ffa *11551 *51515 45^ 53t$E® 

51 5S1W ®1f5t$C5 ni{55l5 51 I 

455 5ft C5S C®1515 51^1 5t5t$5l C55 3151 3$C5 



^ nfSl JRJttSI ?tt? I ?tfol1 «ItC? < 5 tf 1 

stc*i ^5 fa?fo ?fo? i nft c?s tan ?fori wttni 
finite? *!ct ??t ®t?tc^ *iw gi &t*Fs *itf?e^ Mftw t 
aft *ict ?? ct ^T«. *rt\5tt?i1 cerate? ttc*t 

^^5 i $t?fi:? ?t^l afare ^*tw»t fa? g? 
ctotots stc*t ‘srrfa ftw i 

■3 fori : snrr? stw ct ^ii? *rtei gf*t?t*i (?it *i?*t 
CSW t? ?fo?5 ?l 'Stfo , $ ?tOT 3fl sfRSW'Sffl 4V. CT?- 

wi <«t ^sirc? ?tw faijg* ttc® stc? i c®t*rfa *ii 

srftsR ?3?n *it35 csnrtg ^ji *rf%^stc‘5t *R?t*r *fof¥®T 
ct C5t*rni *itc5 'sri^ sitfortcs csrat <nt nrcs? 
<n cwt 'stii *rf%w ®i 5^5 st? i *ifow vfit famtir 
font *te? wtfoc^s nrfow i 

( * ) ^S *[fw ( Cerebellum ) 

^sr sifo^^ft ^ifo^stc’t? '®?we*f srfc?? 
♦fststi’t ft? sttffss $*t* ??ffo5 ( 8> sit fog CT«r) 
israt ?tc s t? fa?*i stre ®m ?Wti fopi *jtra 

fo^s i tti »R«ar ?ifo?foc3g ft*t «tm tg? 'stn 

stc* i ^®i *ifo?^t?i &cs tsi ?dt? *rt^-*rtwni 

( dura matter ) <g?§t ^|8^t?1 fo^S* ?tC? I t?fo 3ft 
‘tfo^lC’Rt srfg C’fWFttt; ^ <2fC®j? ®ft 



cf® >e ’tfs® i tft? ^firm c^fac® 

^Trifle?® fift?? *rtc^ ?rt? C5§ C?*TR I 

f ft? f3R1 ?■?£?; jW's faf*p® srr?1 ?t? ?fa i 

®C? ??5? C'HI fat?R5 ®tfK® J& 'Sfaffa® ft?tE£ C? 
tt®1, CftST?, =f?l ?®t1 ’It? ?f?1 «r?% f3F?1, ftflt® 
*roc? C*t% ftp?1 fl?1 sttfdF, C? ?<F==t 
?fefF5TC5i?t ?^?l ?fc?f i 

C?tsr| ff?1 ?tst? ^f® ^fs? ?It*lT? I C®1?Rf? 
tfl ^f® ?fSf afarai ?r.? 5^C®Cf fa? ua?r?t? ®tfa?l CW? 

«w?r st?? ?c?i c?t? f? ^*rfat *trc?? 

^r? '®?t fw?i c?t»i ?f?i tfTvsfat® *ttt? ■sm? «rt? 
???i ®f?r.?s? etf? *tR? ?tftc® s? i ®it?R<f? 5tfS?t? ?l 
OTtfa?t? *R? c? *rt*t?l ®t?c ?5 ?^i ?f??i »itfa ®tft? 
«tf%» ^3 ^fwsrr.^ faff® «rtwi t?i c?tnT3FT5 

ffw tssfata ^ *ifS5i c^t?« faF?it ftc® ntc? ?i 1 

( 8 ) l ®rf?'5-3tssrt ( Medulla oblongata ) 

C??P-? 3 ®I ?1 C??f?=f ( spinal cord ) 

§*r?? c? c?f5i f«fa ??c?s «tfa^ ft 9 tr.i ®t?r? *rt?®- 

?TOl ( medulla oblongata ) ?C?I I 1 f^?> ’SfiSF 
sstt’t? ( cerebellum ) fac? (8® ?? fast CT? ) C?<F-?a®1 

<4?t srf^R* ^ ?fa ?1 *r?fa® ^ttCf *fat«. W 1 







fs *rf%® ®tc*t?r ft® ftw*t s^c® ®rl®$ ?tsi 
otwq ^1 f*Riwt®f3r *w fan (ait fkara <r ftfe® 
®rt«t) totc? ^fScvf*i *t3r$ Bfrnri farras i l?t? ^sft 
-situ cws «rei >n®t ®jfx s^c® cnte*i 4® ^f® «a® i 

srra & ^"nfae ^fartt"t *ittfi ^t 

f%®<m*t ^??«r ’3 e T i 

®fa®-JI®St3 faRII ®®®$1 OTft® srfa, 

f®^ f®ta *rf^5 fan #iis *ito ^farfos i 

fc*fa 4®^ ®5R3 fJJfOTr f7TCIt3 I® *1% 

®t*t ^55 ( nerve-cells ) 

osi^t w^i-art^^t® fsnrfsi® ®fa®t5 i ’staijlr.® 
®ffa*H 2 rf^ ( vital knot ) 5 CT I *§*IE 3 ?[ fa ®3 

®K*1 nftr ®ftt® filtS 55 ®T51 ®tc*T fcsra® <31*1 
^sfte. sfJJt *t£5 | v5«fa« «ttn® ^t Hfpt- 

■SlVf® fe^ll pfift® sift® <ltt> f®^ C®^ *It®at1 
®f?Rt? *lf%5 »l1f.® ill l ®T51 ET51 CT:®3 *rf®® srft?C*R 
CTf 5 ! fal ?^1 3H §5gtS*rK3 ®3f5im ®ftl®t? *1®^ 
»lfe= i£K:®®ft3 ®5 I 

5t®§t3 fafa®3 ®t*f ®rf3t® '2tt"3 ®t5l 
WT<ia 'S y ff C®3 fa*®! ®e.® sc ft«. 35 ®t®l ®Rf *«ffc ®S*- 
4® , 3t*|->2hri*l-fC3 i ®l ^C®?tC5 5^®1 iff® 

®|®H ®OT ®WK 3fl fa» l 



( Nervous system ) 

( steam-engine ) *tw C*PR ^t^l, CWf- 
^r.afn C'Ssrfij ( nervous system ) I 

^f?rai (ft 3 3J?3 *$Z& Cti \5t-Ql, CT, ?ft5l 

£}f ft ?s? <tsr ^rftnri sjftrefl*! ^T5i ^«.’V«tte. fft 

5^1 «ras*tr«tt 5 ^?i *iftw i «rertara ft 5 ? 'iiltsn i 
*TTCI% ftsrtCT Gaft'S ^TftT'5 STffttr.^ ^1 »Ri5f 
tfsra awn? ?^n w«rc* i 

mc®% wr ^-rafra 

jftrtr.*W c«t& ?ftre stre i 
-srprai ft f&®i *Fftre ntft, c*t*« ft«nr f»wi 
^ft-3 <ti ^ftcs ntft <*w irtfacs ntft, ft ^fasi 
^rah, 'q "*K ' 2t?ft ^cspfecw 

fercn *t"*f*3*i, c^t'f s ^t^i w® ft ^i 

s^fe? ^ **tf%, ^T?f? ft 

5Ff?ratt ti *rt*R[i ®wtftcs, ?*ti ^1 ^sw at 

$s«r £fan*t aftre nrf%, ?roraft ftrrt^a ■sumt^tafai 
^ ^ftr.^ *mn *rt$w i 







( ^ ) sjf%> ( brain ), C*Rtf% 51?-? 5 ® ( spinal 
cord) sftfw ^CRWt-^ttssU 5t%«rR ( cerebro- 



80 5|t §3?— 

( nervous system ) I 


fo? CTjfrdftiTRJ 'St?! 


spinal nerves )—Wt?t 

srf^W? *rf^5 

( sense organ ), 

5 OfT.^ 3T5ttt*RJ 
C?Pt %F5 I 

( <t ) JWC^T? 5H,-forR 
( sympathetic system )— 
Wftl *tf?*lt?, W-*T«Pt*Fl 

's ’vra-swpi-rafaaft? ?fcs 

CTft 3^3 5$E3Ef I 5Tf% 
f?*fT? tpf iWlt ^WST 

(tele- 

graphic system ) I 
C*R <£t«TR ‘*3l?-*rtf%\ *lt? 
ifWR 5§tf5 «PR<& 511:^3- 
?^s?T ( nerve fibres ) CT 
OT 33 *fl &3 *lt«tl-«HHt 

f%t? artcs $stn C*R 

<sjf5*ra «rt*K% f%5 Lflt CT 



atnafa fWa 


^fa^-atsi-aa-mfafa afa® *?t$-faatcaa ca caan 
atfea caWt*p® ^tr.f $rai aa i astaa aal faarff?p5 
atatC? Ca C^t'I'Q fa^C S'Tfta ffiCSa *?tafaa f3pffT?I 
afa$ <5tfa®-£tatcaa faata afa& a®a; afaatcs i 

cacaa at%s catata fa agrees xst aaer artaarai 
.^tfa^-aroi-catea staia atatw afaw c^rfas 

atrecf i afa«f cat aas*i atata ntsaiata ^aata 
^s.^'fte. ^tf-sta caret ^te^railta faaa fa afae 5 ® alia 
ai atea ca atca; sstata ®rtca*tar§i c^laa a-ca i 

catt afw ^aci asrfa as a*ca •stai atca 
cstata *icw ataa aat «jfa xaae aa®f antta i 

fa$ arsfaa *ieaF afc^uraeasa as-caHaitt ca 
«rf3RT| ai cwa-acaa ca ca aa caWrfr ttSttai vat 
atfaa faatlt jjpt caattc® atca ^tai afa wfB*i i 
erat®; stactfsreta ®tiasfa aai ai “laf-aafa^faca afaai 
afaca atai attca, ®«.ta cat atatt tteaTaiar afaa 
^e.’spats. 'a'•fa a>®a*^fa erffaQaia fa$a faai ’jcta at°a 
ca*ire« ®tata ^tctt fat tea i afacta atwt^atca 

’saa sjeta ca^f aa>a affc? atai afact ca at 
ataici atfacaa ^sfac® ®tara < 2 faa*t a>faca i 

atata cata ami faai atf5ai aftaia aaa afa cata 
c®tata atea £fca*t aca ®tat atw ?t® ^fa 







'st\?T<stffe *n (Tiara stcs m %s *rra sfant 
^itfoca i aai*r c^a asfk? m cafa ? aw mc'ifOT 
^rtfaa^ (?it arara afore sitsi 

attre 3at afoa: cat ataTa m-s^tn <3a?rra tse.fars. 
arraa cn^a^fca 5 aftfe® ?t?i reratcas c*iw $tre 
afa$*tca St^ttaTa «?TOT*i arfattca i 

330>1 faaT*ratta anfis ^TPlTtsI 50 «f%8T 
^t^caa f*tai S 51 stfeai ^ ^t^rea ^tf- 5 ^rfaca 
^aat &3H »nf>RWai 5t'5 atre (TFfaai fata I 
‘ii’ttC^'S fea> >iia>t ^*TR3I «[fo JI5I5f 513 $$V5 ^«rs 
anfrSt refoal reeata ffoai a"as star i ?ts stre 
^foretre afore aaa agftarara afoa srrfaar ca starer 

^fs^ra ^tlFa ?tatC§ ^ISffsr s5«flMt«. 5ja?r ifiTifST 
^srgarai st^re w«=ra faataarrtrea anfis^t refoal fare 
*rtca*t «r rattn i ^t?R*t f fa ffa wast^ ca sal atfre 
nrca i 

^fa-^§ ( nerve tissue ) aaa sfsrnt W *lar$f 

fac*ia i turret aftre, caafaa^ aaiaaa-^tg- 

5jf% ( sympathetic ganglia ) ifiat ^\\ aa>ITta 
'srfaaWI "SW l afore? ac«fj fo'SC?? «R*I «ltai a?? 
atfoca? cat*it% ^fsff^ *fr^cr> at i fang 
caafaa* tyfi-a^a acaj fesca? «ta *ftw> ai ^aa aat 





3TC«t *ltwl I *KW JpRggft «rt(f 1 ?(? | 

c>sf$ s?33 skw ^ret 31 
c*tt»rt% 'stM^Ng; swra ^ifa<ff i 

( nerve fibres ) iSff^^c^ 5 CWC5? 

*1^3 'e OTsissrfa ®R*tf%3 I ^5^^ 

. c'ffrra «if% fafe, ^t<t m ^pa 5 ? *ttwi 

^513 CVf^rf5T I 3it ^5H <T-f%3l 3WT>t *fbserl 

®tfa <3*1*11 *Ff*itfS3 ^JtTT C^tt^ra •sjfiKfi 

f*FC^l 31 ?3 3t5ll =5tl I 

cttts? 3t?3t*i% f^s? c*r<j3l *rtt5, 

CTt 33*51 3%.*R ^!r.tf*f 35* 3*T%1 CTO 3T?U^t 

c^tfaTOCTO 3ret5*-fo3i to^st ?f<il sitn^ i 3? 33?t 
^■^P 5 ( motor nerves ) 3C5T I 

^*13 ^IfTOrf (3L53 *t*1 °gt* ?tr.® 5[f%5£-C^S 5fTO1 
fTO1E§ 3|3? ^?tr.3 =u=?1 «T<I ( impressions ) 31 5513 
(sensations) 333 3if?31 CTO I 3$ 3351 vt^pf Jpf<({f- 
sensory nerves ) ?fC«f I 

c*f%-3sft5i3 ^Ti, 43 ? wttoss *tt*rf*ttfn 

3?3i TOt3f3 sfroi frotts 33 ? eitm^ 

apr^t® 3w«b *rr*n-£t*tT«n f^gr* 3*r3t*5 3f3c<5 

fTOtc? i gsr, to, ^ntf’? 3< ^ito* otto 

43TOt35 *R*t (TOtCT C3TTO I OT3tCTO TO 31 







ct *r( ^H*t, J f^n ^ 

*f?®i «rw yff ’tffar.n liinm ft® sii i 

( > ) ^rati>to 

( Cranial or Cerebral Nerves ) 

*1%** c®rf®i ^11 *itc5 i 

^t?i ^ 3 ; «iftra-ifa®i ?lc® <3*rR®; ¥*fa, aw, 

^twii ^ ntcifsn jnjis ft® i ^ tost 

; ^TOft5t-^9i?i ii?f5 f^a ’W-firat vfm n$us fatf® 
^^rtcs i >4$ ^ f3%, W ]— 

( ¥ ) *Kft* 31 ( sensory ) 

( *f ) W* 1 * ( motor ) 

( % ) fast ( mixed ) ^Hh ^59 £f^t3 wai fafar® i 

^pc?t§t? =5t^5«9ft C3?t®i CTt'Si i j— 

'£t^t*f C®ft®1 (olfactory nerves) 31 3t‘tt$- 

'otW ^Tl I t*t?l itWiTC^? f%®3 fa ^tOt I 4$ 

^fapi *itfff ‘sfafa i 

faffa CSftSI vpfa-^ ( optical nerves ) ^1 
'JC'Sfa’TPf* ^tl. I t?t?1 *tf%* 5tc® ( eye 

balls ) farg® i vat ’sfaTO'S si^'S’Waffa I 

^ffa, 5^< tfW cwttsl C*1%^ fastt? <£&. 



■stir^s fws 




sstetwa i <nt >re*r <:*(%- 

*nm c^rst? '2(c®T 5 P ! i>ta cufssi i ^?t? 
(•fll-iifW ^rg. i ct ^’ic*t%i^5 cBTat^m’P bi»ri 
§?i <5t*ic5 fnatcw i i $?i 

•sjwrg ^f^r»fr.’t3 *t*^5 ftfw ^nr.5 i t?i <ii^t 

=atw<srrCt i 

*fg*t C5ft®i ^r.-g ftrarts i cW(*i ^rg 

( facial muscles ) 'sittS ^ StetOfft ®tf%? 

'satwR i ca^ ^tg?rar i 

"SI^ 5 ! CSrt^l ( auditory nerves ) <T| 

^ i t?r?i t£W 

5R% i 

s??5f C®T®t§t *F$<F§1 >Rf%f <i|?t ^^§1 C’fqt-W'PP I 

atcsj^ti ^ra? s^tt i ^tw-vsitft T3\\ i t?i 

^9it«(s^?iWc«i ct fsren ^ 

5fC? I 

tt»isi vast? ^fw*r cwpstt ^siT3 ^ratfSfp m?i 
Of? ^tCQ Ijf^rai f’taiCf I ff*|JJ Wt®^ (larynx), 

55Rg, vfi^t gfre f^« ?^stcf i 

t?rg i 



c^m cwt-wrsw i ^t?n dN gi?? 

i 

5t«f*r cwirsre c*i»n-w^5 di^t w.^jisBT^-ra^T-T 
ftufe <wr<! c*!^!*^* f^s 

«rfr.s i 

( * ) CsnrfW ( Spinal cord ) 

^lf-53^ 51 c^RF-^ssl CT<Pff4l<I ef'lt^it? 

*s 

( vertibral canal ) %5? fff<11 ( medulla 

oblongata ) i 551 ^SW^*[ 5fr.« 

^fcr.?% ^r,*i<F<ri ntra fa^s ( 4* At fas ) v*w 
fatfl afRI i'i fa lb- 5 fa 5tf.5J I ?51 ifl^SfW? 

ra ctitM 3far«. i ^?ifr<! =®®rc*fc*r 

ff®-W til Efa?!1 f5RTtC5 ^T5tr.^ ( foramen 

magnum ) <ict i Jjfew* fssf^t fafgsnf ( dura 

mater, arachnoid and pia mater ) ^5 fiT^ffa 5ftl- 
?re©t<P'S C 3 !^ 5?f?51 5ip.f | £tf"5 <pr.?Ttt-’155n<r?f 

*r^? ^51 <£prt5«i 5ta i 

ijr.^ CT *f%W5 5TRt r.'sps 'B 

^ <£Wfa ^ffa-sp^l ( nerve matter ) srfCf! fa 1 ? 
at5TW3 '5? : TR fa$5T?*t >*15? 

5felt?»l C5|$ I fWStWI* ^5 *HfT«f 5?C5 *1 CWt^Bl 





* m 


( vertibral canal ) £)C 5 J^ *iT*t 

fw^rl fnt fvnri <rtfor ?t*ri fasten i 

^rtfimc* ^ti. f spinal nerves ) i 

■arerVgt =5 T<r 5t§t c’lt®! 31 *p i 

( cord ) Jp^t? ftr<F 5^5 iS?t sra§T 

w^s fSuf® ?^itcw i c^it'ST^ Attest 
5^S1 WWft «tt? C^rTs v«N5?t sstcro 

m ?^n ^c»f<F^T? $ra* %i ^f^nii f^ratcw i 
eHt^t ?tc's ^tfe wlm <2fG®T«T>t ^ti 3Fsn?r$ sfus 
J^FTSiT 3J33* ®t9ffi»rl f<rat3 ^PfWl C*l«ffa^(.?<[ f»^3 
fw?I1 CTCF3 C*R 553tr,5 I 

ct *t*F®i ^Tf5*r 1w s-tts 

^tf*ratt5 ^ret?i srtf i ®5TO3 «rr<ri-mw 

CTCS? C*t%n^r.5 f^5 s^tCW fa*tf*re 

^fcsew i 

C3 *T^*[ ’STty-spi ^*5tStTt W?CS 3tf?3 

5^5TeW ! $t?f31 ( sensory nerves ) I t5tW? 

ag^jsr Jp^e. «TWl-i 2 t»tt<n OTC53 11^ f^rai r*w 

?t?rtr.w i twm? ”n*frgff^ i c^npra *mvs ?Tfe<i 

*t7[ Lfl? T3T0 *rf*f C^'fa'Q <fflri>t 3tW 

?i c$T4« isc*f arwsara ww vstwi stef) e'rcsit ct 
»T^t «I«*t $T31*tf*i1 fa$15 3TTCW 



«t*»t 3^31 03^ 333 ®(033 ®l^®3- 

*tfgs 403*3(03 c®rr*t *ntc3 i *503 *t#M3t3i 

?^3to? 03 3fw =^133 0333 3*3033 3*^ 3133 
^t?l 3^03 33®3*ffe s 3f8 3tf3*c3'e i 39?st33i-*ife 5 3 
f303t*l 3t03 I f33 WtWi 331>t 3t3$ 3$C3 ^313 
f§3* f<j*t3fa 33 3fi»3l 3tC3 ®t^fe. 39 2)*J5f 33333 
<pfa05 *1tf3C38 *513(033 C3l3« 3t\5 3t03* 31 I $31 
3$0'$$ i2t»'tf c t« 33 C3 4$ 3^3 C3?(f33 ^133 3*J[03?J 
3®f§t 43? *t*StC33 *331>t 3?f3(? I 

“k 

^C3 C3?nr3 ^tf-3^3 T3>3l33l?t f333 3*11 

3t$0*5C5 I 

( 3 ) C33f33 C3033 3t31T(3 3$0*5 $3t3 

3?f33 ^1333313(31 <5133^3 2(3*1 3*03 431 *51311930^ 
3f%OT 333 3pf?31 033 I C331C3 =$13131 9*J^f$ 31 
&309J3 ^C33* 3*03 I 

( 3) ^313 C*Wt-3«m3* 3?l3393t3l3l 3%.^3 

^3-551 3^ej C3t5gt^3^ C3<^3*f.3 C2|? 4 1 3513 43? 
4$3i0*1 C33-3*iPt33-f3r3l 3*«13 3$31 310^ I 

( 3 ) $31 03033 C$13 e C$T3:s 3?*i 3$0$ $313 

3?f33 =Sl539^t3t3l $1333*3 .513*1 $1331 43* 3%W3 
jrfjrs C3t3« *l3t3*f 31 3*f33t$ f30®3 S$03 C*t%3^3 

®dOT3 02(33 3*f?!3! 432(3*13 2(3t3 03*003 3W 303 I 



fait * 


'i 


(reflex action ) ?c®T l c*Rlf?^ 

CT «WOT ( impulse ) c<2lf?F5 
£l3]tf3 ?? ^efie. se.’sp'tte. ^T?1 W’RRr.’l 

?3pS C'2tfi'5 53- ?^J5l <2tfef3F3l TO1 S3 I 
c^« 3*i«; ^f<t DISH'S c*i<F-s(Sfi f*tfqg| 313 • 

*3t5l Bjftra *?1CT3 ftsrstCTsl Sttf5 3%W3 

C3ft fagl^ S^31 *ttv5 I W33 3JJ 3 ? ftyW 

^<J*t 31 «Wt'5 3^31 I S5*H 55r i 5'5<i-»|fe? i§G33* 
3>f3?t3 ^ c^t^'S JR3t? 3tfs^5 Sifts ntK 51 

<43“ 3f%5P 3^5 <s C?5gtS3t*t feF3l ^f?<fT3 C^'-R'S 

^tTfaCS^ *ttC3 5fl I ^tr.sit CT^ ®TC33 
CSRe *l%5 3tr/3 Sfl 43t st\5T5v51 <pf3?T3 

“ife'Q OTtn ”lT3 I 4^?fi*T 33t*I sfff ®13TS 3^31 
?t3 is’Jt v\sm c^'R's =3i 

3sf331? C^RQ "tf'S 5 W3 31 I a’ltf^t C33 ^i'f'ST 9 ! 3fT5 
*ttor3 ®srt3 fwc®r ssswrte siif«t srtf%c3 i 

i4^ ct ♦ttrW't® i§?i ct 3if<y3 m*** fismi 3r.3 f%?§ 

csri^ 5 farcii s^c® ^ 

OTlt^ <2tf®f3F3t3 3»®I1 

sif^s 3>'®3>s»f*r <2}f5f3F3i ^«.*tts3 ssrt i ?s$1 31 

?sf?OTs art*rci stret <£§ 33*1 3^1 «ttre 



^■>8 




-£ig; at# ^rasrt^ntu g# i #t«. ®I® 

•CJffaOT CT C^TOl C5t«t faSt# ®te1 # <2tf®f3Rrt? 

I t%5f g| sgfjr 'SB'flr.51 C3 #C® ?&«. OTS 
Jlffj® ?Jf ^«R1 g^*tt® 31 ®W?J C^H'S ^56 »CT ct *1^3 

CW5 5JfS. %f*ra1 §Zt St Jl^e# # af^f3RI1-wfsi® I #1? 

■ac®t^ sn>gtc®t gjf% s fgr,*tegg «i^ff® =«i stute ®tsrra 
Pt CW*I1 ftgttS i 

CgstP^fl. ( spinal nerves ) STtp?^ f®®e?3 

*j»r?rai:«f3 =it*f #e® #gte$ ia*«n < 2 pt# gfagtfs i 
vst jw*i ^rp f»®g fpi vfm #c® ewe?? f®®ra 
v«Rt are?g f®s>g #c® gf%w- gg^t jpt<r s^ts^t ^eg 
®tsfwg g 5 ®^ ^tg-g^g <# ^g? gs®t®tegg f®sg fp) 
^ ^®'<f ^?tg gfe*? *ron «rw? f®®? fggi stf^i® ?g i 
gfgswg gjtg ^neg-st eg^tg pgg< g®srt®tcgg ge«nt 
gpigft *[% fgfe® = 11 ?$ I C^gsi *Tt#PJ Jtt CT gftCT? 
cgms <# pg gssrstg gf%gtu»t stu eggf# =stg- 
g'ssg c<t®rt?J ^5,1 f®®gt°e*t gic^ i 

^i^sfii egg fw c^matc^g ®h i # csfeaie^g 
®tu eggg cpg ®tf®®-agtg gi g^gfw pg gg;?, 
®tgsf«gg ®'ff®e®t«- 9 tt'fg s cpg *i% git, fSg; cgtga *£it 
^tl<3f*(3'8 fgcww* cpg« egfg gi g^®? *t% f^i 
c^tgs ?fg ^ggfg *1% git i ®sl?n e^gg t®*s®; 





* 1 * 

?mi chu *rra i jqsm Isstw? ?cm ^Rracf? 
*t?t«f »*w?tt? cwfac® maul m? sri, ^m?i c^cr »ttm 
m?-?®atc® *j< i 

cBfasrtCT^ ®t?5Sfsi? ?C?T ^ifws ®fftS® ?fsp® sttw 5)1 

f%U 5 ® 1 ? mffi>U 1 fpfr^t CUSH ■sn? ®Tf®®-£|?tS 5 »rt 5 ®f 
m?c® 5 ti *tr?rr? mm? c«? e i *m? 55 f$<p <ifc 

3i?3?v3fsi ^rf% cm? ^?tc? ^ ?$?i mu mm 
5 ln®i ores? cu mim mc*f ^mr.?? mm-sHim t?^® 
me? cut m*i ^mrrc? 5N1 *tf®t? ; ®u? 
«rtu c?mn ^ 3 ®? ?>f?m? fmn ^fu?t? 

cm?« *lfe »Itfm.U 5)1 I il|SH f?> ®* 1 ? if ???sj «R*t 
^ tfBr.si f%*sn c*rt®T^e cm?s cmsi «t*rf® ?$c? ?t 1 

( « ) ’stgfaufa 

t Sympathetic system ) 

$ftfci> cm^ts? met >aut m^ei? 

farm fsmJr m^t? sRc?? 3 rt? 5^51 mips® mr.s 1 < 4 $ 
^1I-5jf^ ( ganglia ) UC^T I m?-5lf?«fsi 

*i?"*r? mime?? crntfap ^tf? ?f?® mufmp ?^- 

?T?1 m§* me?1 ^ U^jpP >l?C?tf^ ?s^ ( sympathetic 
cord ) ?C91 I ^3tCP? fSTCHmiftc* ??C?P? ^rt?f?»ft? 
( sympathetic system ) ?«T| 5? I 



•nf ’stf-isrf? c*rCf? sifter?*! 

*?c®t n^?^i ^t?r 9 JT 3 *tt«ri ^f?rai *rn:§ f%$ 

^WTW?I ( thorax ) <i|«tt ( abdomen ), 3W5tr.3<r 

%*i? ^ « ^atfwa ^rtc*i *ttc*t srjiW?^ 

*?tfa? 3Jt3 5^11 I *TO{35f?5 W3<r 

3tC3 StflTCS f%$ ^rn?- 
ufa ^tf-Slf? ^ 5^C3f ^f3 ^ 

siprei srt^t*p>rc$ ?31 ?tii ^if^f? ®f® «ii^ra cthIw 
fafircil i 

^<sr.^ c^T'»ra<! 7 ? ^g^sTl? 

< 4 ^ ^ 3 ^ *tf%nt^, 

^fS’it’w, w-wt«?R ^ f3Ftfra»tt? *ratfcw 

fsrafr® i 

Sl3St3 •nte'T =Tt5=l SWl 'Q ^i f l ^13*1 5'8?f1 f %^1 

31 CWe g^bn «ra ^5 f33«f 5's<l1 ciit 

’St^fwtenr farai-sjfirc5 3®r i <£t«icsr *iw c^fa's 
^3?! fccaw Slw 3t?t3 5TC333S ^Tf3'Q%3 

f?^3 *ni 43? «t?C‘ t iCT j\$ istsfartw* CT JT??r 3m 
=5%^ SlFreMt^t 3*p? ’TTcaH EtfafWFF C33?s? ^fwi 
^itcf c»rt swora ®gr ?^^t^rf5ft * 1^3 ^*ta 3t*tW3 
a^s faf^ ?t?r| *ius i *ifws* ^fircTFi a^s* 

sRtft'® *$3f? ^caW ad? t 4«R c3ta sa ^fatw ar*r 



3t3^l3 fafR 


?rf*i 33 C3R i irs* $39 31 OTtf?® 3*f *t*rr*f 
<3(31 WR I 5R\5l *|R <4^ M33 ^?R 35R*I 

& C3 ^ 33t3 3 i §'33Rt*?lw> «iftw nfi^rtc e t tat 
®Tt51 §3335* JISptf%3 33 I ^3>t*( «3 ’fttw f3Rl 

3^t«. c^R'Q c*m 3^t? «f^c«r ^5 *ftv®3 < f 3t3t? 3t?*i 
vfll C3 ^ ^3 *fsr^t>P5f^3 c^i^R^r 33t3 *if#5 
3<«3tU5 3 ; «?33Rt^t >T^C®T 5tn *tc^5 «iW3I %IW% <2(3f3 
*f*rai 3T3 I C*flt*Pi£33 lil 3C3Tt53 fel 33C333S 3?tf- 
3q€R feR | 

( 8 ) 3 °w| ( Sensation ) 31 
( Consciousness ) 

3f3S3> >X|5R ^313 ferf3 f333 ^tr.^TTS^t ^f?3(3 333 

«rR3i ®tf3 us ntfiratfe c3 *rwi 31 cfs 3R ^3t3 

«f*fR 31® I 3<®33S g®T-3{%3: C3|5RR;3t33 ( cerebral 
hemispheres) *Wt«. RsfR ssrstc^ ^ 3R51 31 
Ct>'i»l1 *1^0’3 ^®r f®f^5 I 

C3R31 ®R C3 3T1I. 33R C«t%C^5 f*R3F—33 

31 33 3"s% I «l«ft«. >* 1 <F C«t% fell 

C3C33 f33f3® 3*31 <43? «PR C«t%3 fel 

WC33 3RI "SR 3§E<5 f3f33 «T3 *PJ3CT 3f%OT 333 
3f33l <R«31 I 333 C^RS 3“f3ff-7tl3t31 3fe f3W3 



'St* ate«i c35ft'e <315 31 

wtT?ra *i^fa 33 i 

4$ 31551 31 ftftg— 3l3l3 ( 1 3*«ft«. 3131 353133 

3ci> 43 ? f5c*t3 31 ^3f3i3*i «t<le. 3131 C3i3« %*(3 
•FTTra 3f?3l ^ttcns I <2t33T>1 ^3131 £(3513 <H31 <§3tC33 
^rtj'G 3§?S3 fafag Trts.cgtc’f 5331 «itw i <8i*i^?t 
*i«fte. 5*fa, at^ t i, «i1«rt3, wrWR, "*(*f «ff ft fac*(3 5513 
^335 ^335 f3c*t3 ^13353133 3t<ri 3*33 33 i 

^t«ral 3 t^sc®t ct £tftft35 355 3fti 3353 3t5l3*i <»13 
33*3 «l^53 35f3U5fS f$*F CWl fiMtsflt® ^3131 5113lr.5?3 
C3l<(33J 31 5§ftCTt53 355 5(51 CR3-3C33 555% ft?[l5 ^’SI- 
55 353 c5sH«rtfw5 srfg ^3ts ®H3iw3 5115 ^ftwisra 
3tfogi 5ttc? i C3 3131 3^35 3lsrtW3 33sr *m 31 
bj'SC?!? 3f35 CF531 51 «PS^ft3 ^E|SR 45^1 ftt“W 

WH 3ft§ CT 3l3r.33 5SE33 C3fi» *tf3*ll3 3E335 

3f33tc*i ^-Rtw? ^33 ftft3 3^3 1 

3t35 51 55135 51^55 C 5 P13'Q ft^5 $3H;3 

31331 3tt®t ’■ffttW* fe®C3 315§lfft , $1 51 ^1, §t>- 
?&tft 31 ^tfersl, <ft?W 51 3<5t’ilt3, 3C3t3lf3 51 SFf%, 
£*£*51 51 *3>f% <2ftft3 3J13 5<S55$f3 '«|5 51 
$C£3! C351 315 I 3t33l ^ 353 3^fft3 ftt*t3 

CSFR'S *?ft ftl^r*t ^f3C^ *Ttf3 31 I «i«ft«, J\$ 3531 <513 



fata iis 

cwc?? •sH-ftcnc? ?tc®cw ®t?i sic? i 

«TWCT* C?C?? fasofc ®t3f® ?$C®C§ OP*R ®farl 
CWf? ??C®C? ®T?1 STtfsiC® *ttt% 5|1 I <35C? stfr^tV? 

*km\ ?i cast's ^c^sri <n ?t? ®fsra 

$«.*!* ?t?l ? ITC? I 

•ilt OtWt^ C?C?? ’?Tsif?C*tC? ‘Sit?® 

».itc® ^r«fte. c^rfa's §c®s?sii ?i srff?c<i? ^t75-^t3 c t5?fst® 
c? c?c?a c? *itc*f ?tc®cs ct? ®t? ?i 

'"N. 

•Bfirf® <tttt C^fSfG ‘SRC*?? ?tr.® 

*ffC? stf I C?SR ^rT^tWst «If3TC*I? ^5ff% ^ <iFR. 

sitfan fara? fostfa? fafpt? f?c*m ^iot *rrc?> 

■sitC? I W*fsi '« Hl^ira ®(^f® Ff 'Q ^c< ^i?° 

?C®t ?tc<f—SIC? i cwc?*r c? 

fa«t? f?C*R «RC*t f?C*t? fa*t? ^I^ffo? §C3® ?I 
^5t?tc^ ^icsifeg ( sense' organ ) 3C*t I 

4? -si^ffs 31 (J®s<| «it?tsi?t?? 31 CW*t^, C<7 Crist'S 

£t?H ?^C® *ffC? I ®lt?fsi 43; 4|t ^»3 ' 5 !??fs^ 

3rff®*fWJ3 ®T?®sJTt5PI1C? 43^ ^t?pPH*| ?tc® ^e*m 
?tc® *TfC? I %®3 3TC3 3It?W C p lt?ttC« OR*! «It?fsj 
c3* sri B?tr.s( ? fag ?wtsii ?f? ■situesi? 43531C3 3sfc§ 
3t®it3i ctf'siii 3t? ®f?i ?^c*t ^it-Qcsi? am ®tcn ®*R 
ctI ®it?tsi?r?^ *i^t® ^jfan fan on?? *rf??® ?lc? i 



sstraj «rf«rr?r i Rtfirs artsrat 

StffS *TtOt fo’Sl C(f«? aH<j C^t^'S c£|?F§t C??R1 
'Sl^fS? ^f? <5«rtf*t a^f% OTC^t <?tt «[^*f 31 ?%1 
^51 <*rfc^ l OT«n OT fC’Srg a y g ^ f% 

W* Sfl *rfRSW 5^31 «rrC^F lil?? a^fas sift?* 
*\ ^1 stsl slf^F, ^*Ttfw I 

3^75 <2f5J’8' ^1 RTftt CT, jprar ai^ps% 

^sa *rtfsw ?5srf^fai fe«.*te atsi <*itr;<p i ^n— 

( ^ ) *tf?WI <SS1^Pf5^ ?1 ^1R)-^t3't@fa'® ^C«*RI1 5Jt 

C5^1C<F ^*1 Vfom m f^c^tw 4^8 <£pp$t I 
(*t) W *W asters *fw sitsi 4® 4^§t 

*Ixfor-31^ I 

( 91 ) c*$ s©t3C^ *1 55faC?ft53 *fiTCH 3llW I 

tilt fs^TjRr CT cuff's f 8 31 arr^ 5^ 

■*F‘ 1 t«. ans®?»tfei?l It*! 31 4^5TtC<t cnf*f 33 i 



to 

ssfwfet ( The Senses ) 

■ C31TO1 CTfWhO *tfe?T5 SltC?? 9RTOR’ I 

srrcs *irict? cws-?r.?r?i *ftsti ??srf? ?«ii 
i ^ *frei>t ?t? ?i 
f?*ra srrfiire ntf? i tsrw?! —(i) 

( 5 . ) ??(:?%?, ( * ) ntc'tfsR, (8 ) atawfsnt, ( a ) 
<Kprfant i tstw? firerR f?*o <£(? wtR ?ro*i>i 
«rp5t*i wwi i sfe? streps? f^m 

'SttR ?®ii attests i 

f?c*t? f?C«t? Ret? 

?f?l srtc^ ^,?Ri c^tsRrl wtPRR i ^RR & Ret? 
Ret? ®§terf®??sRR 5&?-C?Si*|si 5?«.?sR C? 

<2tp®i?ri»t tfa?c?r Ret? Ret? 'st? st?et? ?i ^^f%? 
?sR?i 41^$ ?ri ?^rtts i 

cstsrai n5?TE? nc^fac?? ?ri <®R?i *rtf?ts§ i 
Rs^ *tei»f®t?3 'si^fs ?i sat? ?jsR ®r? «rt? 

liWift ^tCI ‘C*f*t«rt3'fR ( mascular- 

sense ) ?et i *rft?et% & ‘srmtw? 





cw?-aa 


'«3R str 5t5i 5ft5 i if^s 5j55t55T5i <£t si-Rfr 
<£55 #3= 55 C5 5C55 555 CWfftS »1t'S?t 515 C51515- 
5t551«1 CW« f%f55 C555T 5fES 5f55l ff?15tt 51515 
'ssr ?f»rai ftcs *iit5 i 

»w^ OT5 51 C5l5ig 55-5515H5 C^'R'S <2t5t5 

<af%5VF«i $*ifi*s <n 5t5i arm C5 afsaitcs? «T5 

^fi?S 55 c£|| CWfl^ffs 5C55$1 5ft I (fit 5*^5 
C5t5'S fafCS 5f| <$f5C®I 5551 c.^R'8 5t*t *lf^CffJ C5 
5t*(1 C515 55 ST51 5ttS'Q 5T33 I C5 C55t5« <£51>f 
'Sift M*(5 CStOT f~55l 5f55l C55 CT C5«t 51(15 C5 
5t5l5 lilt 5^S?fs 5trst:s 5f5 St5tC5 fsf^t^l 551 
5t5 C5 'sl5T5 £|t 55f fs CWC55 C5t*J TIFT 5tC5CS 
Sf5l 5ttSlt CT stStt’ftFT *lfS115 I 5155 C5t^ cfl5^t 
f5t“15 ’SfCT C5 t5l 5fksCf 51 I 

C5«t5T^^f% C5 C55®T C5-t='S 'Sift fs?f55 ^f*I5t? 
555t 55 SI51 5C5 I CSf55l 555f 555 <W 5f55t§ 
C5 51551 5^ ^51 5lf5t;5I'e 55-<2l5J5? 551155 C5H« 
551551 5tC5f St5l C5l5 fw 5tc5 <£55 55^5 *f5T$ 
5tCSW ^551 ^5 ^f5CS niff I SI f 1551 5151W5 55- 
51 C55gt5^t 5^5 5 5*T5-5^5t 5^5 5t5l'S 51551 
arffstCS *ttff I C^"f®11^fst 55->l1’?t5 51 55-55t5fl- 
«tffS S51C5? | 



•tcsfss 




( > ) ( The Sense of Touch) 

"*HSffR ( ^5t*t ^3 b'fSjTS'fjfe' <41?R 

cs*Rt$ff%) ^sttfas *lflt^tt;«i ctotst wa ss-'stts, 
35 -fsa:s ^st ststsOT, «t?^5 stsi stts i cs ss?r 
shot <sfe ss c 3 ^ ssot "sis Tfs si cstfas fsrfsr- 
ss i >s\t fsftts ^ ass i ^sts fs?F@E?is ’fits *i?ra5t 

fofas StfteltOT ; srffS *pflS C*lf*t®!g ( fibres tissue ) 
fsf*R> %$a?CSS ^RStSl *tS^T>) CStS'S 4W? ^ 
SI SSRSI-Sfiftfstfa 4St ^*tSl5-CS1S (epidermic, cells) 
fsf"tS> | Btgsf ^SJtCS 5OT Si §*ISSS UTiSt StSSl SI <2ff® 

sots fsss sss <gf=isl ^9 silt ( «v-<t;s ^1) i -iit 
fe'sESS S^tS a?S1>t$ <2|f5 SS ( dermis ) <£*R stfess 
StsfR a?S§l^ ^iSS ( epidermis ) | 

^r.SS? S^l 5^3tCf CS >3f® SS OTfl ^SI'SST J5S SS, 
f%3 tsfls §*tfipsts stf5 f® spRSl #fi>rs Sift 
S^SI 3sftsTC? 4St «if% JR sfsfasrsfts svtsrer psl sffss 

‘&\5T’s st? sptfre. fitSf^r fssi efsOT csss swtsih 

‘vSt®i’ si pitots sqJ5 ?fsi ®t*ts ^ntcs si 

stwots casts Sri ^4 stot cs&sw stsi ^tos i <4$ 

SSOT «rfS5 astStOT §SSS ( papillae ) SOT I £|OTJS 
Assess f$S SfStS lilS^t stfsw-^tt, <4S§t ss^t 



lira* 5 3W'5*i pr ^t^rai 

c*r $^rm i c*r ^tpi ®if3*ra <§ta <?$ 

TtW3 ^S*W}fj|C3 ( tactile corpuscle ) 

sTpre fa lafare *tt'S9i ?rtn i 



8® *is fgaj—^StRM'sf^ ( papilla; of the skin 
from the palm of the hand ) (TRfi’l Of*Tfa I 

arffcanr tsw, a*Ht?i 'siarstw <4^ 
aif^s1 

*1 ft*l «tf $ *|* 31 ET5®1? ^*lf%»tCT ?^S 

arm ^ wm *i«fte. ‘f»tu*r ^r< ^pfwl 

aim 1 ^?rc*t art’it^t abatis wrsttni aim 
CT §*ff?<5tlf3 arm 1 <3^5 

**|^'»<i 3fl ^c^5af«M Sslm? ( sensitiveness ) 

^?itt ^'t'fcas? <£l*rfa Sc'rw 1 
^f*rai c^f*mi ( c*fto *t%»r ?ri ^pst®r c*mr 
cm*t ??) c^t^r fafsrtat =^rc*ft t t*mu 







Mr* 

C?*R! ^5^5 | t*1 *itn C*r «tf® 

i* ^rn^Bi in stc®r fitrar^^R CTt'i'a fa$ 

"*K ^ITW3[ «BtOT? C***r C^R*1 **Kt5ffa 3^5 Jfl 
fa 3 ? fasw«i c^frai sts i <*tf ®*iw »a^- 

frc* ® , rc** ^tefifffaa 

W? Wf I 

*ta*wft*fa* naphta* iwfa $*trat fa*«R ct «ra- 
fapt? ^“ff^ffa ‘srt’Wf $ ‘srfw i o®faal sfan 

sttfac? « arafiRw "»rt^5fffa? atai fwtfa^i fast? 
f?t*m arari i <5tstwa nfa^ta ®rai ct ?t sites 
<SRR ®P*R *B»T I lilt 5f^P| *Wfiia sg*t? 

^tr.*f «wt«i *ftfc ^%l ’-ttw i ”5i4*tfasa ^ wm\ 
c^s (H^ 4rt*ta ®iot aBRfaj's f*m afaal «iipf i 
"*rc4facsra afat^ffa arlfa «i*ia faatt isi^jfa 
sites i *wi— 

( ^ ) 5t*f1**fa ( sensation of pressure ), 

{ 31 ) 'S ( sensation of heat and cold ), 

( *>\ ) ( sensation of pain ) i 

( * ) Ffaflwfa—C*R ifatt faf ae^a C^a*l*rta 
sR"*te4 *rtfac®rt §si? $*ta st*i istesft stal atea* <iia? 

c*r ^cnm\ sa $wi ®rwn «nfacs ntfa ct 
fafc® ®rmiftf^ **i*f afae'scs i sm ^ tala ^Taw 







;s t3rec3? *rprai 5t*tt3'gfe 3facs ntf* i 

faf%3 ^t^I? *f% Efc*1? fafeJTSt^lTC? 5t3?f3i 

*1t^1 «I1W I <43^ Tfpt *13 **13 5?§t faFast '8BfC*RT 
fsrfi(3 ’S'PR 35fac»l §'SC33 '®SRR? ^1^55(1 ^f%C® *1t^1 
3ttc3 i *ffw ^fitc^r cw 3t^c3 ct ?tc®? 

frfctftfc « ^ntCSTS 5W5t3 mnffs 'SOWt^'S 'flat 
45 R srt^ra 'st’t «tf§ #h i 

( 3 ) —®iwot3 ^$1 31 

3t*F *tfw% ^1^3 'St'SSRt? 
3*3 i£3? 9$c& RFWlM "S'SS | ■BTfafa ^ 

§33$1 31 to>F5ft R$'5?f§'e ®ttC*ff^F3s ^sfte. <*03 
^>?wt3 ^taSlc’F §33 31 ^fs®T #rai ^fi?i sttfo i 
3C3 *P3 festfr 3TC33 %s®t @5T, ^iltre 

^WT 43t R*t3§tC® 5f3$33 3tf33l 3fif £!3CT 333 

3fw ^5 %1 3 «*k;3 ^3533 ^ wt^s WT^ 'S’tel ?tr.fi 

*fr®?i C3t3 i fewest srt® ftrai 

3ft ^«.*CT §3? 5T5 3t« <3t3l §?ft 'S^R 

§33 C 3 N ?$t 3 i *ft$ 3 itc®t 3 Ktfaire 3ft 43**3 

C*lt3* 3tfel 3?cs *03 %53 <£fc3*t 30 'SfSl $tC*T 
'Sftftt ^tC5 3C33 5t'83l 'StC’Wf 3 §33 3ftt3l C3t3 ?tC3 I 
C33ft *1313 C3*t3 31% 3ft C3I3M 33 3$tf5 3tftC3 
3t3 Wf3 3tftC33 3t'83l '8t3t3 3*ttS C3t3 *^E3 I 



r\ 


y - 

ggfg spt I 

’IWF*), Bf? l9?°x g* , 5ft*Uw , 51 

*tt*wMFs i Jfe^ j '^mTs -s ^tsp;*nt ^g 

^■fTSf f% gfa« £fg5| fgs$ Sgs\5l^®g ^ifs 5 SWg gg i 
fa^sfw’tcg* ^iggs^ei ^tg gsgttgig ggg g^tgigl 
=^*f g?fggi W9i g^Si *n?rsr ^tc? ®1^1 srlfggi site® ?g i 
^g-fggcgg fostfsw-fgrfs «fw^i ?t»i-gt^f ntg^^tg 
festf%<F fgff&g ^gs^st^ag “ifs® gtfggs i srfefg^ ?iaif 
cgtg ajgT srteig gi *ttg g*gi g«rgt gsQgj gg i iagg f^ 
ijrg gs? ?g jjgin Mgg stw'e *5f?i gtegt gg 
Tfg«i ^c*t grin ugg stcg gi *tt^i^lg 

<5^h ?tgg jt? g^fggig *tf%* git i ^cg 5 ggg 
grtcs fngi fBgttcs gi »itf%^l ^iwfs fnfagi i 
ffegitre c’tw ^rag ^jgsfgjfr g'S’SM *iwr 
fs^g gt*n ^rtg 1 ®^ ?g ^gs^ig ^irf^ggrsig ®rgr «l*i 
gtfgre gi ntgtg ftfagi c^fwrc® gw sg i ^gi*t g*gi 
fg$is *tf$3 i 


(*f) cgwgt^re— ct ggsr grtg s^ffeg 

g>C? cgfRtC'P cgt gg**t CW'S ^Ig-'SttCQ ( nerve end¬ 
ings ) gifefgs 5 ^ssfgfg g^g^ gsi gttre nizg i 

cgggi’S^g «$«w cg*tg tfeg git i ^cggs ggg OTfare 
nr«gi gig eg gi gif^csrs cgfRis^fe *rtc? t 







«rart® 4sw®tR ftfa^s ct 

^nt^n* tstw *rnn *rra ^n i 

( \ ) imwfen ( The Sense of Taste ) 

**Rt?r, far.*fwfF? tsfi? 'WW’I 
i*w v5tgcw!;»Rr *t"et«rwt ftfos arns i ?*Htt 
<£t«rfa tfes i ^-csprl^t *1^ 
«rartrci fa??JT?i ^•fsrf’Ptw (ss. <5 «i) ^r5i 
s^rtis ^t?l *?re wRtr.if? jjct i 
CtrE53 i ®t5 fare's fafsm 

art??'! «rtcf i ^T? ^ ^ 

'5t^ii i £if 1 3 ®l?r ^ ’ffl? ^■g^t's ffSt^ra 

?i ^wfafasi? i ^a?R «rc*w 

K?S. I ?*t:rfca «i5fte, faf^T* iat ^JnH^feRt , »rf*r- 
ml ^ <4 ?r ^ i ^tftf’tw jp’fa'fa ^R 
( filiform papilla;) ^c®T I firSTfa «F > f3tW‘t <»»£*|V'fiF5 
^«. ^*I^J5P ^SRR ®ItC5 3TTC«<T 

St$TW 3TR igsf® ^tfw’CT Ung^-^TR ( fungiform 
papillae ) i fif^R C’ttSTS f?e, 

; «rfc5 strrfatc* wg^-^RiR^rsTrc <2H§tn?r?i 

ftfk*t otb*t w«tt5 ft* <7 $?r*t i **&*"*( t*t* 

*1 i2rt^RtCT^*l *©$1R ( circumvallate papillae ) 



■twfanr 


i (^.8 st; f&a cw«r) v •it «rt^TCii 

*twpt ct *r?pfw^i>i fast^ra fare i 
53^5. «rrft?tc^ ^sracsni ct c*m- 

^f^Rf *lft5 ijfelttf OTSfa 

( bulbous groups ) ?It^T*I til?" C?f*TC$ 
fjy I? ffe? 9Jt5[ lS® 5T tsTfff’tW TfW-C^t^ (taste- 
buds ) <fc ?I | 

fesc?!? ^<F ^*tW CT *tf55Tl 

ries *w?€r<t fert<* cf t=ra<*f ^jfeapJi stwt tststra 
iii^ <£p “fttri caw R'faa'i *tN? i tiit *rcoi Rlwi 
Jiram®; ‘fe'® sra*ii *if®stts’ ?i f®?» 
af*rai *rrt% i fs^t? <2f£* *tf?rotc c i ^ j^r 

^T^-jrca i $5tcw<t ^®i^t gtSt ^s«. 

^ rtc? 1 swtcs ^c?rr§t^ <iw 

w c®t^si f*m c^ww* s(w Rtci i 

^snrft ’sur-artfl i tiit^ii? *r*p*f c^si c^r 
Rfim *itr*r w csrrsi fsf^ta *f*6t?d^t 

<ii?t «t^5 Rtts i 

«rt5RTI RW^-fa^n 3t?ta 

«ifir^p*t Rtst*i vs^s "*f*fT^fe* !| iR'S ■s?fe'5 i ^t?r e i 
jiTsf to «rttcR rct^ fstfac 5 !?? RiRtw* d>a *imi 
^ «ri i aft atR fi>ftrcn «C5t«t ^ftrai atfocs 



TO 4a* ®t5tre 4as§t C^NlSf Stitt® %l TO 

re 41 M 4an>l '^rtc't^i ®t5l stre re refat^re ®ittTO 
afaatt to* -dare, &srea ’dw-nWan f%ft afare 
*ttfata i retatcwa *n rewfware as®ata are fBfaai 

‘5R!3><J *ItTO’ ’Tt'eattal fwrtOR ®T5l 5*1® TO *ftf? I 

fTOt5 fa^l "tra ^fafMj da*f *rf'Qattt®'S C®iatfware 
TOas aaa 4*TO ®fat® 5tattf I 

ffefa al ftatttaa ^retataa arta «tf ® ^twa aft® 
^irea reta a*d# att i fat*ta®tca s^taa asfare cwfat® 
meat ala ca etf® Etfa^reta aal—faa>, f®^, 
4 at ^ta^to* I 4$ anata *rt33 *Wa ®Tta 

5*1 in i caaa fanrea *ma faaJrerea, nature 
■f®^ret5a 4a; *nvf =5rarerea ^ff® TOTdf® ®t3 i 

(4 ) sttafstl ( The Sense of Smell) 

^rea ’tre retft® =rt 5a 4aa re artes ? faa^rea 
stta aa «n*wi 5 tc®t af*rai —‘sit; fa ^*Fa’ i 
*9fat® *tt'8*n ata ca cTOfl stfafwre to s®ttata ®f®t 
asat^ia wfa«mt*t 45° tfehat care reretrea ama asai 
atai ’lire i retire ca®ttr.® rere to 5 a ca at«fa 

i 

atfareta *?f£ 5tatc§ i ^tata ftawret atfa a^sta 4 afa 
gtfai re fat^afware areas faai ®re *t«t afat® 5 a i 



sTOfts? 


ct ?i $*i f% ? cto? cto ^c*t cto 

"*14 TOutCS, ?%3? i$$ TO I CTO 

cTO ®c?T? f?c*t? * 5*1 cn ^?tw? 

3F?t?F5 ^ffSt^CSf §®1^?1 ?TC<F | •£& 5J^T®? ^ e |?? E ?I 

"*K ?1 ??C?fSE?? 5Jt?f *l?t? ♦ICW f*l3t^ ^3 SECT'S 
3tC e t%3I? ?t?1 ?TOf 3 *$?1 ?tC^ 4?? TO 
TO TO?1 ?1C^ I 

TOTOi *trs w ?to. ?i *i»i? cto ?tsrt? 

^TO *1% ?tCs ?tC?f 3?iR$ *?3 CTOICtf? 3P*I 

to? i f^i to 1% ^f??i §«,?? 5? ? 

?«CT? TOrt^f *?Cs ■Sifs JJ’sp? ^TO33 *^?1 ?T?' 

?ec? TOTO *? ^?i ?tf?TO £lc?*t <fc? i ?TOl 
*?C5 C? 'Sfa‘1 $sfa W3 5? S*1« ^lt £ITO? *f?l 
®RC?* I C<TO ®?TO TO?1 fTO? ?<TO1? *tfc?1 31*1 wf?3 
?tt 8 ^ nr? £ ts 5? <il?1 ?f??9C®l? ?f*3 fafet3 *$?1 

?lf?TO «fMi> 5? I 

’NfafTOWfft TO?*I* *tC3 CT ^“SFr®? ^JJ?F5T 

f?*W 5? 3t*t?1 =F3 J^TOTO? TO1 31*1 t*1 

*$C3^ *rtf?c? c? ?to ^?j *fjr«p 3Rtro wf® 

3J^T f?*fl«l TOC3f.5 3?tf*t §*1Dj? W!?I? 

f?c*t? cTO to 31 *? ?i i ^srptt 1*1? ^?t 

f?C*t* W3>TS I ^ ?f3 ^TOT#t iD3?t CTO1TO3S ?tf??1 



cw*-*w 


ptP;55rr5®ifpf«H& pcp ps> pen? ptfapi fvrcn 
pp!>t ^ <sp*3p ptfatp sptfa §pt? wpp cpIp 
^ittfpp ffpc® »it?j1 piIcp pi1 

f^if^*f vi% ptp®cp p^ ^cp pte p|pi ^tc^p i cp pp*i 
% c*t ^ffpi pp*rtp ptptp Pit? Ptfptppi pfarai ptcp 5 cp 
(T il ji*si ftw* ps ptl»r <j? ?lret ststPi ctI ^fpp> 

3rt*l «i^®< Pfe PfCP I CPR 3OT ^PTOP 
pprer ppm PtpPQCP ^tpptp «rtcp (51PI pspp ^vtw? 
atMI^PPtft 5 stf?r pi ®rtin *itPPi cp{p 


Pt*rt- 

PtPi.P^lifpP’S CPMPP- 

fptfipp pIppcp , ®p- 
fas i ^1 fptftpp ®rr?- 
PtPP %3 PCPlljtP 5 
^tpP'Q^t? >3PP CPftSI 
psfte. PtPT^PtPP 
PTtpP pfe ^rppprpp. 
"ttPI-SKWI PPP 
fpfp PtC? I fl#lP 
■PPJUP PSP 'Q 
ethmoid bone ) fppp 


’tPil P<PC® ntfP Pi I 



«* at {feat—sft^^tsi st'i-ai^ f» i 
i, 2 . 3.—PW'PIf. « iWl-aptWI 
( olfactory nerve and its brances ) 

4,—wtSi^ ?rnp *it*it- «t»it*u 

( branches of the fifth nerve ) 

PpfSP fPPP P<PtPtOT ^TPPtfl ( 







( *8 ’J&l ) 3(51 ff^ral *Tt'9 S(tt I 

'ytnsfa sjfeq: ^tfiN ^*w*t*? ^rfsnrtf 5 ?* 

«W?«lT 3J*FT fe-*K/*l srtntiic^. £t^*f I 

^t^iwtft *1^ «tt%i srRt stt^T^nt's gttl ^finrt 

( nasal cavities ) *ltC§ I 

T35st'Ot*Bt HRjppf ?tt I T'Q^1tT *lf^5 

‘st^r^Rt CTt’itr.nt’t s^vsvs >a^ fe^csnt 

srpTRffi ( posterior nares ) ?tts|<P 5 ^ %ff- 
* 1 W ■n^t-^f.’Jp? ( pharynx ) t5t3 C^It’t I 

?j=*srfa ’Ssfi*! «rt3rr.®ra «rt^Ffs 

f¥*t^ C*T ( vomer bone ) 

(}S *J& 1 ) wRtl fwgr ^ItC5 >*W ?tf- 

<Ff<^t<5 tSaq ♦rtl'f ^ « SW®tC51 
5?TTt 5T*X?1 C#T*tt*l ( spongy ) *rfa ^RTl 

t \<f erai *tc«i i ^watsnr >8 

«rtnl , 5if?^ sjcstl CT 5^51 C^fet*! ( scroll-like bone ) 

, ®if s 3?r f^nt ?f*raTf% vsw ^ ^rtcs ( ^ ’j&i) i 

^ C%t9T T^SH f^ i 5?1tc*t *iRR 

^rR«ra?jw*wt ’ttraf^it ^ 

IT* 

5t*i- ; yiW »tt < n-' 2 Wt , rwpar ^tis i 

^rcaf® 5 ■sif’wgn facs ^ciU c%ra 

^tCf ^1 S’lf’P *lfe5 ^8* sttf^RH ?t^-*1 ! ^§tC’F 3t*l- 





( olfactory chamber ) 

(8* s<? feg c?«r) i srt*r!-*rc«t?i *( gtftf*p& 



s«» src f&aj—*tft csffa cm *f cwtt i 

a.—awiIMfi? ( frontal bone ), b —( cribri¬ 
form plate ), c.—Vftnilfyl ^1$t *JtS5 ( peipendicular plate 
of the ethmoid bone ), d & e —«if^ ( superior 
and inferior turbinal bone ), f.—( malar or cheek 
bone ) t g.—( the antium ), h.—the 
palate ). 

btfrpp-f3#rr?n *tif® ^ tstus 
sro ®rfa i btfMp-faffa c*r «rcw c^m 

srft ®t?1 *fnt’Jff fas ct «rset sto-srt*. 



Wfrefsm 


is* 

5tCf 5t?tC3 C5t9« 1*51 3lt I ^51 at«l-^t3? J|R3 
915TC3 sitc'ffsKii <9313 R’*t i 
3t«ttg5t55 bsff%5-f5al3 $t<2l5t3 CW RttS, ^5t?1 
5H?-C5l9t:55 3Jt3 I 459511:53 C5T3 33* 951 tf5it5T3 
<451 $5ttW3 f«5E33 9TS»t9 9St5l3 I 9*t3 <2f5lC33 
C9t3« 91591 431 f5K33 <2tt'^5f’t c=llf§<J 915 I 
9Q15I3 9°vC*l3 993 9lE< 3lfo33 91^®t3 5<S^1 43t 
5?9l9l3l fitstwr®* C5l3^ 3t«tJt3 9»13 9f*f5 -45“ 
4^ ^f93 3fC®fc al*ttl53 *1%? f%*13 3"9# 5f?5tC5 I 
S9C3t3F ^»?f35 C9l5 91*rt9tf*f 93f°?3 

9lf93l 9l*11*F»l39 fosff99-f9Sft 9^3 5331t$ I 

511515*1 fRlPl 5|?C*f3 555 511. 31*19^5 <915*1 3l 
9%! fsw 3l3t91.9 C539 999115 9E59 9T.3 I ig95&- 
f3f*15> C5fl fafsit33 3tt 9ttf® 5ll19 f.3 91931 C®tE3 
19919 Sffsrai 9§ $5lt 3fct3 9t3*l I CSftC? f39l3 Stf33l 
9«3f3 45555 511 tf*t9t;5 <2tf35> 45° 5tl* 

9«C93 3T9919 ^9f5 3TC9F3 9fe 9^ 999 ®r?9*1l 31139 
959 C39tl15 31*1-^15 9? ,a 9r*f 9131C® 333 3l*tt3«9 
3?3l 51119 I 

<2}99 >rf5f5 333 C5 9t99l C333 95 91 »5 91911'® 
9lf9 31 ®T5t3 515*1 4$ C5 3^f39 C3 C%t9 5f^1 
^39 ( jaw-bone ) 3fl® ^e 5 9lf931 3131-95^5 





C3s-3i 


313353* stps 3535151 ^335 ’PfirattS (Tit «rm*i- 
faffa n?tat^’n-wf*ra C3 ’RCT 3t e tt5<53-“lf35 5 3 sRTrefcl 
S13 st3l 3tt3> i 

?jfe-fat*tw liit 3t*rrcts?-«3fiss3 ftforsi ^ st3l 
3lt3f I 3t3T3*l 3W3rsrff53 3t*l»rfos «(33 i 

3t33 '«rc ,> tTl 35 t®3 <£h% JTC3T vfit 3t*H%3 £13331 
f3> I f<£f.33 3t c t*lfe3 f353 i ®W»t C5t33l *f|i 
I 5f?*l, 35? ^3t f3*3t3 £1^3 313*1% 

3t«tc*rai ■2JSJ5I 5f®T51 55 I 

( 8 ) asRt^figTI ( The Sense of hearing ) 

*13f1*Tff ; 53 tfS3 I C3 S5tWfer.35 f333 
5®t1 5?3tCf OTR.3T t?t3 wjfesj <43t 

t?TC® vl,3? ^Tt^Plfsf^ 3R°*I 3^5 'Sl3Tf5^ <RC3 f55f*|3 

5t5tCf I 3TC3lT>l3 5t»(IC<? ( temporal 

bone ) '2t?C c lf®5 i <2fC®lC5?t Sjt^ 3sf?31 35 fa 

* 

,*13531 C3fa3l 5?fa I 35flfa3 3ffst33 «Itff3 f53i*f 3151'O 
C3WW5 3ffa1 *rtC5 1 

35far.3! foaratC’f f33®s 5531 513 331— 

( ^ (the outer ear ), 

( s*| ) nqjitfS (the middle ear ), *W 

( 5f) «JT5T^^ *«*5* ( the inner ear ) i 

83 sit fra CSffaOT f%5!§ft 435*tC* ^f%C3 3tf5C3 I 





(5) ^5’5[-?p 4—C^t55l 5151 W* efface *rfe ^t5t$ 
*ra f% , g%5t5 fesr.55 ct fta-55i>t 5NT5 f%3t5jf%5tts 



si sr ffca[—TOli»fo nKwn ^rsT^TfasTw atffe 

5ff^e| 5K«fa SBft i 

(—y|5;^ *< (concha or external eai ), nu — 
aprs fw ( external auditory canal ), b—(luby 
nnth), vm—5pfi5 Sfig (auditory neive ), e — 

( c oc Idea ), fo—Tl<T(^t ( fenestra ovaiis ), eu—$43^ 

( eustacbian tube ), t—^§5 (tympanum ), o— 

C*[5tf <3 C^^FRlf 5 ? (auditory ossicles or the malleus, in¬ 
cus and stapes ), tm —f^sft t tympanic membrane ) 

5f55l TO 55 031551 ®5 f551 ^15 5*f55l5 555 C5 

<N 

Cl»fl5te$ 5tt5* 5tC5t Sf5 jf%5! 51E55 VIST'S t5l5 

% t 5*55n>1 C51515 'Wtff5f5f i W $ 5 ttf’?55 

5<5®1 <455^ *lf<5, 5l5tC5f 51515535 ‘tlf$5^5’ 551 55 
*%5l51 >il5* \§5l 5t£3 Spf3-f555 ( auditory canal ) 5155* 



r 




<2ttH ^ CT >4?^ £ffMi> ^ITttS 

<*& fcsw fa1%i ’ifes s^ntr.5 i 

•spfe-f^m >^i? »i^tff^ fcmfw »it$(i>? 

«tfs *tt«?ri Fpnsi rntfro *rrts i 
«rt*B% ^-ewt^k ^wpar w.^; lilt's 
jprpf sf-Rl *rra wtl i <sr.3 *TR1 *rra CT 

^tw? #ij $w®fpi sHfii^csf? ’tfew »pf5-f^t-*tw 
staifonr w *iw*n i 

ff?, c^tsi, wt<9^5 *t«t* ^twst 

l£i?° s «tf(f?i ?tfs *wj *tf«rai viiftf^ ’jsitre 

f^sTtre f«*5rfe ctfftrat? i i$?R*r ?*t?t«i <& c\ 

CTfr? ?|c« *Rr -STtfarer.? (? iftf* «pfs- 

f?<o srrft^rr? ®r® ^<-wtcw ^f^i «ttre i f^g 
'stprii ^f?c® *rrf<j m i «rRra €t?p- : q'3'ft-35rs 
ingfwta ^rc«n ^rwc's sst?tai «tf<5 f h soft's 
^fsrs ’tru ^tfeca? *tf?*rfCT 

*rtfas 5|r:« c*t*ti *it3 i s’W-bjj?) fiti^facn* 
TO! ^fa*! <2T?f% f?C“R ^CPWWl’fF i 

Spfe-foO? «Msrf:"f I f%^ fePKItWt 

«rf^P(?I fittft? «ITCS I <2|fS*lW HcT-t^ffo ^j^<j 

'ST’f *tt<-**lWfe® fatf I 

5$u$ fwre fafa«. ^tfon Pratts 



sitwfas 


Titat ^ csrWf® i f^st* fef. ?^it? 

*ct amf®t wi ^«.nnrsr *c? i ‘«$®r 

3ste1t<F ’jot ^tsl ^3^ c«t33l srft | spc<? ffar-*w 
C3 Jt^so! <5jf^ 'arte? \5t51 3te® «Tt*T 31 
( cerumen or the ear wax ) 5^31 3tf.^ 1 



8 b- sr fias—®rFsj$ 3 -*<f;?jr. ^fewts aft® 


( internal eai gicatly enlarged ) 

^—.yjsprtfe (malleus or the hammer ), «{—*n>5-fai|ft 

( tympanic membrane or the drum of the eai ), ^ ~ 

(incus or the anvil), ^(stapes or the 
stirrup ), $—(cochlea or the shell tube), 5— 
53F'fal3-'£f*n^ s t ( semicircular canals or the ribbon loops ). 

^<3^3 fo53tWI3 <2ttWft <4^ ftsfatSl 
3*t*l «rtf3 I faitti? Utt3S3 5t»ps1? 3rt3 $ts 



*ffsl I (tympanic membrane) 

bc*i i ^f$*ra »ir®»ii *ife 

*rf*rt5i srftrtref jpot fss ^ul *fttB i *a$ *1^ 
% ?§c*r «tt? I ®TS1 cartel sitfottS ^t5 =Tt^ 
9 ffo'tt*l *lf*RFSl I 

( ’< ) ’IBS-fafft ^|5Js 

WS'tf 3 ?® .fl^fB ^afawt I ^ ^?IC^ as<- 

( drum of the ear ) ^Sj] s^ I apfe- 

U|^ &SCB fafasl S|J(JB<5) ( middle ear ) 

’ifiys ^5tr.f «pf%-f?aa *Mi~s ^b 

f^g* *H ^tc^l ^?t?| ^®C5 fstfsral 
■n^cw ’tfa'te i *fi>s-fatfsrar fanfte ffCT >5? 
•si^ca? att^ca s^fB >5^ ^tcs, 

^?twa <i)^fB f^Tfffe ?! ( fenestra ovalis ) <ii?t 

si^alfe Elpf<Pt?t ?1 CW ( fenestra rotunda ) | vifc 

’tat 1 * «lfs *tt® »I1 faiftaTal «tf ^5 «ttC® I 

fafog 'STOC?? fs^fB f B «Tfr.5 I 

$5tOT? ■21'WfBlf atfat? I Sftt’* fjpfttff 

( malleus ) ?C»T I l?t? *WI ?tWf?1 tfl ’fijf-f?#? 

^wr«tcn bwu site? i ^ ^ratf 3 *? c*iT*Tt*t* 

SRaafafa^ ^*1? (il^fB fB 
^tt’l ^tC 9 ! *mtT* I fasfa ari^tsre 





incus ) i ^ C3(t5t3 

fs?c3? cs^ftta «rt^f%f^f»i^ *rf3 43^ «rtas 
'513TC3 5 CWfttf’? ( stapes ) 3C*T ( 8* 3( fij>a C?3) I 
vsl «fp#3 ^333 C335(t33 3r(3 3f3fsff 

<*pr t?l 5 i'&?-3s3t33 fa*t!te fir*»s 3Wft ^wr.*? 
‘sra'fa-mfk® fa 3s(tn 3^*1 *rtft3i ^tts mx 
iga c*i%*i3i *tt>?-Wsre ^(cs i 

*i?5-353033 tgsrstc’t f?s-*t«i ®itC5 tsurfc* 
3*<33i, ( eustachian tube ) 303 I £1(3 CWS 5# »WI 
J\t 3*1^1* f331 C*t3 ^3lt§ I *13*3 ^31(03 3*1- 

3^ 3<3 3?ttST C3 *f(frfi> ff®*rc3? f333 kH3 3tf33tf? 
( 3* ’jfcl ) tS(t?1 53$ <gf*(31 31« 3|* I 335,-*W 

3t<3k33 f$$3 313 £(f33> 5^31 3(0¥ | 

( "3 ) s 5rt«r^3-^ e f 31 3K^?3 ( osseous laby¬ 
rinth ) C3C33 3S(3«fl3 3C3J C 3(3*1 43( ^3(3 

^r5ss»-<£H|5tt #5 3l%3 | <5(3r. e lft5C33 ^ «R»|t 33f3- 

$3* 5(33 ^f331 3Rgr.^ siktl 3(3 I ?3f3 3f^33 f$3fi> 
®IW I ^3(3 %E3 «(;*( *1(^33 C3t®1(3 3»(3 ( 8b- 3( 
fk^3 $ f&fers ■BR*f ), kOTl *R"f f$3fB #C3 C3«31 
^3tf5 f%$(3 5?(tt§3 3K3 ( 8b- 3* fk33 5 ) 

43? 33J$(3 f\53(ffs vDspfg 3t3F3(C33 31(3 I 

3tw1#r "(T^tca? C3 33W3C3 C33(3(f? ’3tf*f$ 'BTfCf 



( vestibule ) 3Tti3 fe'St?? 'srf’SW ^IVt t 

tt13 gtffa* 5CK3 ‘stf’IW <51*l*ie»t^fil "tfo I 
lift 31 ‘trafftltW’* liWftfW feJtfl «I^SRI -514- 

EasW? i 

semicircular canals ) i$P\ 
of'S^fi f*F5t<t fejffij 'stfafatw i 

3Wt3 stc 5 ® ^fen «t#50FW* ‘Sl'fat? ^-**- 

^fr.ift fcfssi ^ITfwftS I lift #tCT3 gftfS *rf\ST®fW iff^R 

^te^stw '«tr.? i Lift *ip?sra •21'tt^t^ 

PC3F3 CTT$1 31 3M13 Celt's? <i|3>fif<F l 

WK<I lilt *#5 ^t=lT ( ampulla ) 3C*T I 

^ < f“lf«TT ( cochlea ) *F«f<JHR.W f^TxM \ 

ttT? «ibtt<i atm ^rfw^r *(tJjr.^ c^wi? f^srait 
3Tt3 I 8b" fe OTfat®ft W.33HJ1 l' 

tffa ^ 'Q wf§5[ 5tfo-£}‘lt*?l3 ftw C^PBtl 333 *»m 
^HE® *ttf?C3 31 I lilt C%R wit *lf® ^5f 
«if a, rtfti ■nfe ?t3tr§ i ft?H 5wi c%T3 sjsitt? 
^rfttc’ttiti ifi^§t *)fs *tT®*il ®rei *(^fm?ii 5 t«W 
*t*i §tlt ^®a' *tc*r *tfa«T5 tturts i c%t3 3«i§Rr 
^t#5tCT viift *W ^tti^r CTW «ltr .5 ^53 

c’PWt'Q silt 1 ^tt? iit *K«i3 3^§t 35 

3«reiE? f*fiT| tfastts 3 ^ «Pt31>t pfirat 





*o\S> 


fOTTOs <43; 3f*f® 53P13S13 31 C3T»! 33PWt3l ^5t 

?^C5 f3gr® ftsits i 

wfVrs c3 f® ?t?fr3t?n 3313^1 
*<OT3C33 3fire *i®m-*t<3 f3f33 tp * 43 ; *w 
333^3 C313 «ltC5 1 f®*W? 31 3T«rtft OTt* 5 ^ 33J3^ 

3*<»13C3i **F3l3 3^5 *J33? *f33tC5 431 03*1311*3 
3F?t3;3t3l 3=3; «T1W I K*Fl*t3 31 COT 33t*3>1 3<- 
»(§?ft3 43*^ 330* 331311 * e f t »13 5^r* ^f3* 3>f33t0$ I’ 
Jit ^53 OTOTt fWft3l3l *T?® *11.5 I 

v<I 3*H ’333 3131 C3 *1'»J'S33st < f3 33 3*033 

*Rl«fT *f3fef[ C3t3 3«3l3 *10$ I 4?3<03 0331 3t3 C3 
35* s 3l033 f®*3 fwt 53FT3S13 f%3T>1 *f*33 3t#3 

Jlfcs 31 3*33*1* C%13 Sttl3 33^3 

c^rf^t ^ferfcf i ^ 

( labyrinth ) I 

«rt^sj^-^«Ogrora ^ *wrof*i ^ 

«rtf c*Vm *rf*i£* 

*m i ^rf*i©t <71 *pra 

^itcw «it*Tc* £tf$ ® r \ lw * i *t*f 

( membranous labyrinth ) I ^1#- 

*1^3 sjp^sf £|tffa k£R\ ^tr.Vr? Q if^ 

^ srfwtw c*r *rWE 



^t5l ^6533 ( perilymph ) i53t <2W? 

nt^n <5 <p?t *Hrtc«f «3«r ^lr.5 i <4t f3Hfta3 3f*t« 
21513 ^<ti*t ®33 wctf ’J'f ®rfts, 'stftc^' *t«33 

( endolymph ) 3C3 I iflt 3^»3Ff 3t«J5 c (t3 37t3 *tf% 

f3r «t I i s It't *TtCf l 

'5pf\5-'3 , t3 ( auditory nerves ) 5C3tfi>3 iilV§t ft®- 
•HCT 5tc® <2lf33> 3t3tt5 I t5t3 

JJiTO TOCICT cnt®T^sfT*Tl-f^#t?I 'SIPSJTO 

■gtftra $t§t »wt?i fa**? ?ttii fa^s ttms i 

*lt«tt 3f53t3 <43* «fai&335t3 2(3131-3^:53 2H^UTt*t 

<431 «m *tt3i ifim? 3$to5 sfroi fwtre i 

3*f*|f #13 falfllos *13131 Jjsrasg 

’itf’T® ’SJtOE, ^5lf<t’IC5 ff»pt1-3jat ( fibres of corti ) 
3t3 <431 tswrer fe3l 5t33fa3i:33 *(3?t3 ww i 

tst3i ^13 '« 3tf3t'S 5t33fa3c33 *P5t3 3rt3 

3tsrt3 ■sttci i ®t3#farot3i <®fat*r ®5iw3 45 3ifare 
-2)15 Btfa #is 5tsri3 cwf3t?5 nre3i to i t5t3i 
cw >£3tf3f*t3> C5133^5C5 to*i 5fa3i sires i 

t5l *15313 531 53 C3 3faj[i5 CT *t3iS39f ^5 5t31 
«pfafa3C3 2tfa3> 53 353 *f3l ( cilia ) C3t *f*f- 

53C3J3 *It3tC'5 5^31 ; 3Tf-JJ3-33C5 2Tf^5<5 53 

<431 C3t C34 3%5 3«PtfiF5 53 I 



•twfen 


?•* 

—7591 3517 *t7? 

*Rf5t^ $t31c*1 f73l7 531 717 771—7*13 <il7° 7l7t?«| 
77 I & ^55f77 Tlftt 7t?C® C517 7^-f7t*1t77 ”77?7- 
5rf7« ^5,35 5t7l 71C5 I Tfcg 5 7^t lilt ”p|7R 775*TC5 
7t77«r?T 77*tf73 7SC7 i7t 7tf37r.5?3 i ( 7^t 
<3715 ^f9J7l 3F7*t; 5tf7f35 *lf?l7Tt<?3 7C7 I 

SfC@T 777« fte| f f.3 7lt C«l7t«7 7£7J f7*B7t <£177 
C55 Tit I *ggs?;7 fi?®T f*f37l7 777 777 TsfifTl 7tf5r.7 
C7 f&«tf»l WC*I *tf37t7l3 '3717 375? ^71 C7f9ll5l7 

C7«Tt7 5Tf7 5t7l 757*1; 73 5tC3 5tt3 3^77 5ft3 «ltf771 
3j^7 fi|7Tft7l 7t7 I 7t7C3 C5T7 7^f7CTC77 ”77fC7'6 
fW ii|t 375?75#17 7J17 *flf7-37* 3^3 5t7l 7tt51 <ilt 
775*1 7t7-375? 5[f* 3)^5 f5pi2t!:7t7 37tf73 5571 7tt5 | 
»tC7f7 717177 Tf37 5P331 CTCT'fi'Q 3t7 3 Vj 7S? I >71391 
Til TftWl ®7» 7t7?.3 *K7f7 5(f3 3F3 st71 7115 i7t 
C7fe5 717 371153 *7 *R7f7 7<3? C77 C7t fwr.5 
5IC315F1^3 «lf75 5t7l 71C5 I 

71^ 7J3l3 *|7? 3<S5m 5tr.3 31C7 71 I CTTtr* 7t?f- 
77591 f779f ii71 9?^ C7 TfC7 C7 *17? ^e.*W 57 3l5l« 
ii|7* #t«1 I C517 ’317 5tt3 71^ ii|57lC7 {75tf73 5%) 
C5f®TC;9| 3717 C517S *|7?t 3pf3CTlB7 5tC7 71 I 

*!7?-375? 7Hr.7lCT f% <35lC7 5<f5C3 3f77> 5t7l 



$ •'4# 




aa:a iiia s t e i wm 'sra ^ftc*i i -.at 

<5iWtaTU5 a*N *iT>a-ftsft **tfafi5 atffS «ltC^ W lilt 
"Wataa Wl'ft ^Watf*. "tSalt-""^ lil?; 

caatatf^ Jtsptft® aa l C'S'TOOT? ^ta*® 5fW «ttr.W CT 
CWfatftR '5»TR ft* ftf aM#t ’Rtw ^tta 

*tt*t eiTftai ‘srtts iia* >iit ’Wcr? ft* ’’P&'tetcfl 
'Sftsre? *<f?C3a *"*ata I iflR^tte **® «IC=T ■site? CT 
lilt ***lt il^ t*l atC'S CT =rt»ft ♦Wit ?tft? atatCf <5R1 
‘a^aa’ ata* *?si *tfrrr.< «£f i 

' *fa*?5f «i^5J^t? CW ra^fRtt 5 ?^ f«*t33 

ftc* at*i attai feat*!? w* ate* afaai at a ^aft 
■iit ‘^aa’ aafaa ^tastgatca *stfa* <35 « af*c* 
*as?tfa* ate* ate* liiae 3 pct $at f*#taa af»rs a^aca 
*w*tfir® aa i 

iit *T*5% isat 3ff5®r asK*W*i* *af«ta> fap^rt 
ifit a^iaa -ii<i* tate* ca w# *‘ita** *taata ^rtef 
*«*fai »»"*R atai ate* i «tae‘ff®eaa as-c*t*i B r-£t‘Tr<ffr 
CTttt^fe ^taa *ai at* i tala aaj* fspai «rcrtf*t 
ftc?*pR5CT *t*i attr att i ia*$t «tart^f* 3R *k.ctot 
fare fa?* *ai attc*re i 

wN 'Q vtJwiw* fem fat*— 
atffcfTO* «ff%k ?^1— 



^ *fm)— 

W fwst— 

«ifal ^€?19— 
apsffalfo ^"«T*rft— 
cWfttf* ^**1*13— 

V*Pira— 

cqt smfsrccsn ^i^tJiyn fafl-wfa* W»ra— 

vii? w*ra w*t* ^wifro— 

&<? ^apl^l's "t^wn ^i «tfai ®^o 

**r-n*— 

t>^ ^"Wffcrs c^ll^mw ftrsft — 

*£R a ^51* «r*f*»t$— 

•?<«* ^ipf* ^sf«w c*w -fqi faftl 

^5{C*f3 «J5TstC5H ”^4— 

4Tv Wffl f53 ^ifflFlTOl I 

( <t ) W*fc^f!S$ ( The Organ of Sight) 

«t*fai^f f%? wi «rtt*rtt*? *rt^rr.^ *ft^ar- 

srft *nrr< >i^5? <r, «r?r, iSPR «rtsrtw? 

C^tSf’W ?$3I °ltC^ I 5*5^ F^t^f f^?i fcfarar | 'spjfll 
*itsi "*f4st*i «j^8^ *itc? sn, wn ^nr 

*tm sii, ut*i *rra *t <w mst? «Rft 

at?(«i *ms sfl pf^t?n *rtf? \ 



Wtra CT fqfes CttSl Caf«!3l aaa *R «£? ait are? 

afaai ct *rta*r ^*rreti?t < 4 reatta afare 1 

aMtaa tfsaSi <Brf%^t castas « *rf$ asret aa> 
atre ntta 1 tai ^awia aa> atre tata ^aw*t* 
«rf® afta I tala vil'S agr»W « SffBa CT 

OSt*ral aa=?t faaa *f*C8 ntfilW =f11 t*H faaa CTl^l- 
^fS^sTC? 3^1-a® a a«M attrei® I 

‘Staa^SS 5Sq*t*l (eye brows), CT3*W ( eye lashes ) 
*1 Rf*a *tT5ia cata ^ Caai*3T> ( eye lids ) <J1 R®»?| 

nrei fipffts a®tai sf ^afcre 3 tret? smew faaa 
aai attrere 1 ‘Strew s^a fcaca fP$ anrcaa 
<‘watfa cata wt (.5 < 5 iatre <5 are < 5 tai w 1 tatrea 
farea foai fa strea ^sta at a*ii 31a ca tatcaa 
^re*P $t staia 1 sjspre; Jjaa^rea reNtjataa 1 
fa^fass tstai ®*tt*t atre ata afaai atatre ere* ^ifi^re 
ai *ttr.a ' 5 «.*tcap atai featftaw atatar are 1 aetata 1 ® 
astata® *nsT® ®fa® a*tf fasaaa stre atre 1 ■it stga 
a*t sw >stfaa> atre <st*t ^faajaa ai faaf^sfaa 
atre *ttre ata ® ffrattata ^faettret caa 

tal ^ atattf 1 

R®*a ’treta gtatre ^^atCa afaai reta ®tc? ®tatt 
praasa at caa*w 1 tatwa® ss^area aita $t stata 





^•5& 

! atfs£tf9 OffaffS *tt'9Ul ^11 <a® §W® 5#? C*ffartT- 

^rrotiH ia?t ^cv® ifa^'fi, t® c*rw <a ? t‘ w 
*rrsT?r ^ c rt ^srtfw w* £tPre> st^Ts %*t-3F*t 

2>^C5 »rfa«rH ^%i W'sui i c*tw *r*nt 

f$$ C5tt*HT f%$3 £pRH «stc*I ’TOfVB'SttS 

’srt^m ?tost *ttTi ^fsrari ^r?r tsttsi to 
*finr! i 

5S^f®T <m% 5f<I *tT®H C»rt*t aiCTta^ SCOT'S 
»iwl ^1 ?to^p i >a*$t 

uu* ^f?rcn nf^i—la^nlt ^*rc?ra *n®i, va^ %e? 
*ir®i i <at *tt®i bcsf? EtfafwE^ ^fi? c^fl^s 

^5 *rrwii c*f%? fsRrt? ^c«t 'srwn 

stost ^fsm qra i -at CTa v it'5t^5f«T3 f%3?it;»f 
*iifv$ (wet skin ) <ti c^t*w fetf%*p-f$i1ir?t3i 
1 ■at faifft® *RCTtf®r*1 ( conjunctiva ) ^«T i 

tsi cw ew«i ’■tt^t? totis? ®tu $t*n 
«tt<ini *rfwtt»Tt®?i »r^ot?i Eifam srtw i 

5 ^ tfsp ^jmfofo* ia®ft fiftu C’ltstt^til $1*11 
cwiftcra i tsi wres wife c^tro >a?° jrcw n^- 

<2tt*l «r* 1, ^a®?® >at CWt§1 ^fa-c^fs? ( orbit of the 
eye ) srfspp TOTC* «i^f^5 i swtfctf’S <s&\ *TWf^- 
^H1 EC^I ( socket ) «t1^5 ^tSTE? >a?°- ts>T3 

SB 



aamca awtr fa? a^ata 1 fa®a 
nrctf am aiaf 5 ?® ^a; $5ta fan a*fa-^ 
^facatacas 5^51 faffiS i ctti>ta caaa ^sr ^fffan 
sittas, W*fa-^ta 0 ®afa ai CTSlft'Qljt «Jt<I«» 

asfaal *atw i Ff-casf&caa ettftca faati ^rtaan ai 

{ coats or layers ) ®rf££ | < 1 ^ 1 — 

( ? ) 3t9-fa#t 31 ^51W (the sclerotic coat), 

( *1) wfasft ^fm«! (the choroid coat), W 
( *5t ) ?1 Sftfaini-^l ( the retina ). 

( ^ ) caafac^a at^faita ptatM ( scle¬ 

rotic coat ) liiat srafaas Wtaa*! ( cornea ) | «tfa- 

cafacasa atfaaa «rraa c raa*t ca ^ *rttfi, sr?5g faafgt 
^tcw ^iJfaaa i breast *rtata*F5s rova ^saa'C 
■stw a*n 1 cwcaa jfati’W * 1 ^ aat tjc fa#- 
far.*ta i faataa cana*t siwiaata: ^afa$ ^a^ta ata# 
fata an^f i 

Ffa Jt'^’PsTcn d?a>assta atroa ®itaac t ta aita ata- 
fatfta ca ^ ast5asvsta wta cat*ttasta aa^ ’sa ants 
sstafe^ ^55t55*l ( cornea ) ?W I <ill f%#taa ^alt 

^afa ca «|a csrrta C5ia a-sps'l^ca's faffan 
ala ai i arsf^sfta wtaa<i ’satt ^taa*t aicnaa arfaas 

5T®ta>ta ( convex ) l 



atwfaa 


*s> 

( * ) aifoc’t'm sfl Wfastt 31 <jeft?f?e| 

{ choroid coat) f%#T?T ft* ^TtWRr 

fowl *3pg\5 i t?1 *lf5»ra 5JW *43t « 3^351- 



8s 3ft fb3I —^8 ( view of eye-lull ) 


o.—optic nerve ), «tW C^—3lf- 

fa$l ^WT>(W ( sclerotic ), 6^ *1*1 otB|—sht- 

i'HjIi ?1 (choroid ), <5f3ft WS 1 ! mft—WH-fattfl 

31 wifsTOH ( retina ), 3t^ *t*J JRfl —”5?^®*- 

33 ( vitreous humour), 3W *1*1 ^f*^*!! W1 f*5*W1* 

^r*!—^ ^tf 5 -«j§^s ( crystalline lens ), *W1 

cW<FW *Vl—£il3i-*n>®l ( iris ), $i*!*ia — 

^b§ 1W ( cornea ) ^ —*^ft-3*TTf ( aqueous 

humour ) *ai-** ( anterior chamber ) i 

sit^Rnsn? etcumjni ^ftsftra 5 ^itm*- 

#»C* swt'f'® *f?RH *t*lf"RrTS 31 

( black pigments ) *}«f i 



crprai far* fa ctp 

fat* ^T*t%OT f* C*ffafC$ *tTS ? fa»5^ OT 

farfapfal ®j9r *fari cwfatre *»re =ri, c***t vt*pn Cff«r t 

5^ ^fisfings *TCcTt*-*fatr 5'S3tt^ wfl 

liRPt caftwfa ^ ^”*1^ C^rt«r ?? I *T*l ?wra vi)^ 
®rtwt*-?facc* <2f»rf*f3 *fapir? , «fflft«. «farai »t% 
site? Jit'f'W *fa;*rr*Rftj *rfa* ®ta 

'Slfo-C’tW:* <2tfa^ *'T* ®lft;®rf* <£$ JWjfatpftf’rs 

c*itfo5 ^s i£i?i ^ '*i*i?rl "*rd cRfarr® *n? i 

*f*jTf%#r *i csrafarra?! faifa structo *rej>^ *fap- 

C’lTO** ^“BfaTC 5 ! ^It? ^Mt* ( choroid 

coat ) AU*\ I f**S ^t??C c l? 3lfa 5W? 3i^»l- 

RtCT ^1 3WT$fire ?^I1 ( iris ) *(sfte. 5f3 

^twi-cwfa ??r< *tftj*rs i 

CT5*IT>?I ( iris) ^ <rf3Ht;»t *l<fT«. CFTW? 

<51313 Stfafa* C3 *K <11 3<§1 3t^3 (^1*13 ®K*r 
^5T5l C*R fa* JTRWtCT Ct'fl'SSfail 4*T>t CTM*13 *lfal I 
fa CfflTI 5ff33«l C*t3 ?^31 ^1^5*1 'STtW ?t?tr.f 
^5133^(3 farfOTi <4t ®tW|-C3^3 *l33t? C33>3 

«I*fte. CTfat*t3 *tf3fa3 Ftfafa* ?1 3lfat33 
filT^'StC’t *Wt! «rftl I ^133*1 431 C43*1 TjW 3 sWjf^ 
Pl’P? ( anterior chamber ) 3W I 



welfare 

ft* C3 sites sister 3^f33i 

{ pupil) 31 F»£3 ‘®13l’ 3OT l 

C33*tl>91 C3 ’tfe®, #3lOT3 

^%H3*1 33e® ®l33l-C33>3 *1311513 3lf3t33 

3t3 *t3j^ 335[C33t5ir.3 sm33>fii sf ®T33 stc 35 cs® 

^f33l #313 5tf3f5r,3 3Ut3t(.3 SHf 5 ?® ^ltlf I 3351- 
C33T3rf3 ^ITSSfa ?1 ft? Jiffs'® 15 ®1?1 ®T3 ; 3I-C3t53 

*1*3151 *rf%5l 3tf3£33 515 *13FS 5(t3, 3rfwt ®T31e® 
55%fw^1 <*t3lf3® 33 sttffe. C&tt33 ®l3l 35 35 I 3t5t5 
333 3^tf33t3 Fff%3^ 331333 C*! 5 !!^ 3ffE3 33 
®33 #^s *(5Ftft *rf%3l C3C®3 fWC3 «JtOT, 3tOTt ®33 
C5TC33 ®13ltl ^3t3t3 3331 3t3 I 

®fg ®TTf:eTrc^P C313*fi>!:5l3 331313 C^’SSfo? ( cir¬ 
cular muscles ) 3C3TfS3-f3F3l #°*1'3 53:3 ^31 ®t3f3 
3=C5I 3nlfa3t3 3S®¥ SR*t srtf® 33 I f3^ #13 

«ItC5lT5s smtfil® 3?C5I c*P*i*WC»t3 #C33RT3 Fl*t 33 
.i|3t ®33 ^fasl ^ *rt3>T3 5133 '313 I *t<*T$i:3 
>#t c ric?nr.^ 339U;33t5PT3 C*l*fl3$f913 ( radiating 
muscles ) *Rt/*l53-f3F3l #«.*it53 3113 <43* ®13t3 351- 
^3i*l 3%f33t3 £1*113*1 33 I 

433 ntftW C3 333 ^ItC^lt^ t? #*S*1 'Q 

#3 33 ®33 >*& 511^13-3^3 3®3#1 513*1 fif3t3 3131 



*r^rttr ^*13 <2j*nf?re i 'Wi? 

w «r*H& ?? 'artwto-'affet 

<2|f^> *fife ^ stus 

*if?i?1 i 

feit c^^rrrr *t*r sitwi ^ «<r*t ^tts 

faS'foll «rTCRTt<S CT«f <£ 1 \ C5tt«i3 <2tf% 

fet3 «ft? *w ^fir?i <*it* $t$i sfet cwfes *ttfe 
C3 C5ft*t?t ‘*tfa’ 31 ®t3#t C5t§ CW*tfet§ I 33US 

3 ft ^sr strw^ aR*ts fe fe *m 3tr,3 

stsl wffe *tfe ct ■ferta vStarei *ns$ ^fsrai 
®rrffet§ cfera ^Tsfl <rs ?^?n i srftffiTtt 

®lt3t? 1^191 fel^ 'SHT^t cit§ *^si 3fe t 

c^^fera wts* >« <2j»n? e i-fei «rnrronr ts?i 
^ifet?r ffl#? w sr| i srr;*rc*i% 3t3t 

^isf^r jrfe*t^: , witc»mr 'flgstyrrc* 

%$l 3f fas 31 «t*rtfir® sties «ttc^ i 

(M*W^€t fa#} 31 *tf*mi*tf?1 

( retina ) 3<T33t:*1? fa®3 fe*3 ^fa *[>5l\533«. 

43^*1 <?m51 ^TTOMfeW I ^31 7T?-^3i *j< ^3? ^313 
*lf% faS333 I $31 <i)33 «^53-£|3 e l ct 
srwn 3t?l faf cwfa C3$ 33^3 fear 4 $ *\%tus &tfa 
^ i fe-^rtf3t<t1 $31 3foW3 3fe *£& «ItC5 i 



wtwfss 


at 


wtetw 5s%fom ft 5 ? fasti's 

«|fljfT«. *|*6ttf5 <2|f55; sr( 5$51 ^tW 5 ? ^tlt^lf? 
fsi’fC^ >2tf55> 5^5ftf I C5 TtW tpfa-'St?. ’JC^Fg' ‘C5W 
sjtsR! 'srrfVro jjf? 5 ® ^ s^tci >iic^tc?t 

«RF55-'2t? e l 35 I ist Tt^ f53fi>5? ( blind spot ) 



$W m fgai—*IW ^tf“*f ( back half of eye-ball ) I 

<tc*f, ^t5*l 5*R C^Wq *wtc«fsr ^*RT >453 '®TC5 TOH8 
55j ct afsft*? fa 4§ f^fkf? ^ri? 
^@5 >$t5t5 f^fsrta 

55 3i i 

CT^C'Q? ^t*6tDi5 C5a^C®t ; 5f 5 ft«. 5?*tlf33 ! t5 1^5> 
'StCT ^til 43*^ 5i5 ^rtl? <5t5tCT 

%jf5^ ( yellow spot) 3CTM 4§ $S 3"*^ 

^tfasifas 55 I 



0*9 




♦ 

(T) (*t) 

HfW at at «tw C5Wa F£ ^tus <2)15 ^ f%I> HEH 
atf*TCI1 HtH Ef ^fsfSl ®TH &<5’3H1 aa ( a ) f&f^5 
fsaka > 2 jf% ^rattai ata ^tsi ^tw (a) aat (a) 
^=a feat ^ra? wfata mtca i aaa cstala 

(a ) fefea fea^a 2 ffs f%a stfaai ataiai afw wi! 
a^caa feta aifeE^s ata stai fafja atfec*it 
(a) fef^s feafl ata HaHc*it&a atta hi i fag atatai 
Wl star's CFftaa att§ atftCH a*fH *jHata ^51 ^f$- 
c’tfta atta i 

%’Hat^F nalaTatt?! catata ^fS ( a) fecaa 
ataa ficT i tal stc® at ^ata ca (a) fetaa 
stffefe^Tjt a^feata fa*tfta feta atferaa *i3rra ca ^c*r 
att5 tat «KE*t a^^ttH fe?i I ^rfa H<R 
«wh (a) aa? (a) ^»a feat aaatw cwferatfecpt 
w (a) fetaa < 2 tffefaa %sfe^ aat faaferea nant®! 
^faa atatfe*i i fa$ ijfa aaa atatai ostata aagtaa 
feta natter sitfett*! 'aaa (a) fetaa -staff's afaai 
aitta ®rffet®r a^ apta ^fk^a ^ata atferai afepi i 
attat aaa cstata ^fla «r$ata ata i *fta a*fa 
<jfe ^taw a*ta catata aitai a^aa feta aattta 



Wtl5fs* 


OS 

*rtf*fc 5 i $55 () fks? etfefW apCT 5 ?re 

^firai C’f?! ^ ^5t ^55T5 5? ?t I 

?5i 5?t® < 4 ? «2t5tf*T5 55 ct ect? srtfcm n^u 

( retina) i455 ^55>t *Sf5 «TfC§ 5t5T5 
vacate* 5t? ajsfte. *t"*uf *m i <K5-^tf5 
(71? ’jR 45? t5t!T5? < blind spot ) 5CT | 

•a? artfspra *t4rt? Rsp artOTra^fifa §e,*ft55 5^5 i 
^5ti7F? (rtwfeoi? £Wt5 ?sri 5t?c<$ *ftt5 i 
(lens ) (5t?1 51 SflftOT'Q 

C5T5tW5 5OT aiC5W? 55 <$ ^rf$5t 555 ( magnifying 
glass ) ®j<t«. C5 5^55 f%35 %1 CWfaW ®C5J5 ®It535 

c«r«ri5 '®tan otftws i ^?e*i =515 c#rai «ftf^c«a 
*m ^f%5i srtf^t? c*r ^5t5 5 ? f*tt$ 5515 sri 5?5i 
‘arf^tf*’ sifosra 5*1555 gjt5 5t5f*tt5i>i 5t*ft#l 51 ^g i 
ia?3i*f 5*11 i nn? *ra«r 5T5 -*it>5? 

4<F£}5*15 55 I 5*555$ t%5 5t5I5t5T>1 Sg 51 5?5l *IE^T 
5115 ®UCS I C5 5n5-*2j>C5*5 5t5l5t51>l 5fWtft «t«ft«. 
5regt*l5 f*td? git5 *515155* ^RFt^t? ( convex 

lens ) mi 51515 5Wt5fel *1*8 « PtfitW *gF ^T5tW 
553555 515-^555 ( concave lens ) 5OT I 5*1513 Bj^r 
C3 555 3135t5 55 <5t5l cat Tt5-^5 | 

(crystalline lens) C53i 1 1^;5t5 (iris ) 





cwf-q* 


fe* (89 few c*p«r) M % ^*ww 

*m sifetn nw!#rc*r? 1 $*1 fnd? 

wm spwfflw sjsfte. Jt*55 -Q W 3 WW ^ 

»r?n®Ft skvs n«BfeTn sifap wap wi 1 Istw witw 
Ifip? £itw •£& v^sfenn #:w 1 w-ntnjw? wwiwfawi 
^1 Ww «rwft!« 1 ^tt*rpp twtre Ji^itCT’M 
affosfos ^51 wtcw? 1 

spTB-n^ Bl.’RI siaf-W-fCW 5 

*\ 

^WW? WsfwttS I sia-W wsfte. ^EStWW 4 ! vflWt ^B? ?m- 
WWJW^ "SR ^ffft?(<|i; ( aqueous humour) •TfW'P 
fa’fcl sf*Re, ^sj *f(ftt< *i*\ «rfc 5 1 f*£<! 

®I^TS, ^BtWWt'tW sfsflN® f5«. ^ J ? e t-<l>I (vitreous 

humour) WT 5 !^ =?5f srt&twe. ^5??! nwte«f ^ ( 8S < few 
CW*T) l ^351 BW5t sm WST «R*f «(tw ^e. I twl «lfe 
C^tW»l <iFK ^Bg | ^3 fesw f*31 *if% W3t®r ^ 

nwrttf? £jf%f<t^ stfewfera wtre me? i 

c^twrw? wew; wtstwi sfa ^sfnwtw 33 

( camera ) CWfatTtS ssRtWI ®jT3 CT t*& 38t>1 
3tt?i? wrtw i ^tw n*5t33 fere iretr c’tK few sites, 

■re i 5t $tfere ^jwpsT? ^tB-^ws «rte5 
new srtw ireift wcaptww w'Ib-’JIjW 5 sms i wt^few fnscww 
fee* ureilt nwww wwt *1 b site? i wfei? sfe ostni s^ew 





OS 

<ilt 551 «t5T3 *ttf5 ^^te. 

W1 fte? firF5 « *H §*foftCT 55 I ^faafilCT (focus) 
jRTjfte *HOTf 5 K 5 <rt 5 fararafas uit^^f 5551 srrre i 
5t5l 5^5 45i*t 5?5t3 *15*1 455 55F5 ^tf?C5 

511 'sw c*rf5t^J5 aftfsrai 3T5 ct 
fW5l ^tc^-apn £tf%*?f®re 5t5t5 555 4t5i*f MfT^5 
orts *rfa$ 5t5i *rrre i 

c5af*(C535 4t ®ttc^t^-f5caa 5a-c5sW*r5 

I «rtC5T55-5t5T!:5T S%5f5l-5t3 cwfare *tte5t 
515 ct c^H's 5 wt< 5tc® ^tr,5Tf^-a*ri etw; ^Pt5- 
■^k’H fe^5 f?5l «2|f^Ffef® 5t5l ^“tCT §51 5C3pm 
5Pt5-^W5 i%®5 fw5l 5?Sl && 5CS5 5tf^l7 

f*155 f?!7P5 *1tC5 (Tit *l?tC<3 «2|f®f5w 51 ffet ^«.- 

*1155 5?E5 I 

6Pn C5515 faf55 *Hrt< 5ttf5 *HC*Tt5?-C551 ’?E5t5?'t 
( cornea ), 5f5l5-55 ( aqueous humour ), ^5$ 5>T5- 
, Ti>5 45; ( vitreous humour ) f^5<t twt 

555 5^5 45* 3RC»IC5 4^ *m*T <2tf^S9T 5t5l (by 
refrection ) 053^*35 ’WN'ft (retina ) (Tit 

*Wtt*f3 4^ fla kt*it55 553 I 4t <2ff^E§t5i ( 
ftrat^W 5*f5-1Jt5p5 Sisptfirs 5t51 ) srf^w ^5 55 45* 
■5151 5tC^t 5*51 5tC5* 1 



8* f^ai—C*taif*|£<}3 fSI ( muscles of the eye-hall ) 

b, c, d, f—( straight muscles or recti) 
a, e—( oblique muscles ) g— jK*-^ ( optic 
nerve ) 

CT3rf*tC<3?f ( the muscles of the eye- 

ball)—fsref*rf«r$ 5?n>t c*f%t3i «ifa s E’tT*i’P ^< 5 ^; 
*ftstfsf5 ^1 «ttCT I *TC1— 

( i ( superior rectus ) 'Slf’R’tlsw^ 

I 

( ^ ) ; bui:-^^C 9 1% ( inferior rectus ) ftafare 

Wf*T® l 



«twfcnr 

( « ) (internal rectus ) 

r?c^ to i 

( 8 ) ( external rectus ) srfoc?tt*lTO fac* 

Wf»P5 TO I 

( « ) ( superior oblique ) «rfTOIt*t^C^ 

'Q Wf®l® TO I 

( * ) m:-f^JTOf% ( inferior oblique ) « 

Alfa'S ^FC^I l 

vat c'fflPracpRf EtfaSt CTfsfi l£i^° *r*nr 

aj*fr«, fw (8& < ffcaj) i cfit jrfsr c*t%r?ri 

stfawrsw ^533? wi ats afsrai *ro 

sra^ strfsar* tfratsR = 11 1 ct ^f^- 
cvttera f%3ca <7raf*t9 «ric5 ^t?t? *f"&TsR sfcs 
<ilt cn»fr <§^5 (tendon) SRI Rfa- 

c^tt^rc^ar Rtcs (aa> jr fe cw) i Rfo- 

c^tfoa? «t%ra T5(^c*Rr ^fk ct ’stR c*raf*f® 

Spit* *rfC5 CT'R’S I CTafa^W «tW5 0$U5 ?wi 

^faata ®sj atfac^s -s «tat*f wt»ipr 

JftStre C^R'5 aj'RI'S ^e*tt«R *11 5?f *5*3501 <7R 

'ii’ftt 5fa<t ’tfw afonis i Ff 
*m C*t STtCfl ^1 «t*R ^t**t i 
Ra^fsiS^rt^-Sfl^ ( lachrymal "land) \g «fa^- 
'^° 7 Tllt 4 1"‘2t*tt^t (lachrymal ducts) <2fC$J^ 





c’ftw fore •sr^fTt^rsf ^rtff% ifw 

*tw*fcfoifc «re!>t ^fwi f® ^e. ! srf'®t|^ 

<?itft®?< <2tf% i & <5t%®fii stet® 

«f*Re.?m fou**® 5? i£ftt CT^ 'Slants'! ( lachrymal 
fluid ) sflwrtspF 5'<8<Tt<J JWt»TC-f3FSl »R«r 

?TI | i£j^ «Iip5rc=t S5«*tc? JR?$t>5 5^31 <JS?R<!!J® *lf® 

srfoit-CTtt’t C5tC«f? nt'®f® fore ft® 5® I lift 

jr®*r f®*rrft fafoi® st*ri ^ff;*tt?f‘i-'£i‘ft^ i ti:® 

^tCf t oat £Wtft BCV* reH f^t® 

sTWSCTi, fitfof? i cEtre? ^tre? fore? rett*i re 
®fo?i ^e? ®rM? ^f® f® fo® *rtr.s ®t*i 
OTfiraff fop f ^rfiRTE® Offol^ ^51 ^foc® *fTfore I 
^if fo®-*!?^ ®i2‘i 5 fts®t® e i-'2} c it5ft 1 

OT<t1 qforetE CT Ere? ?tfet?? i2ff% 

?tr.® C? ^HpBfffl fai?f$ P? ®t?l Ere? « »tt®t?r ^*t? 
fo?1 ?fo?1 3FCT ®TO1 5^11 f®®C?? retW ft® 5? I 
®f?5it?t ^spstre e^ ^ srflftfo?i 

?fo?l ?ts 1 aifre ap**?^ ®*ra re sfl® fo?i «esi 5t$t? 

‘SlPt? ^t? 6 ! <ilt re ®*T? >H® ®|<I«T reffl SJ9T ?fo(® 
’(Tre CT sftffoW ^*tfE?1 foRTl ^f®folF ST®! srmt^l^, 
®tfof> s* 1 ; 

®rtWW s 5 , ff% ( sensation of light)—?tfa ®?5? 



wrwfarc 


I 

Sfa? *ri7W3 tf5?fa %t?’ ( ether ) sit*!* 

2f^t? festift <5?*i *wtc«fa ^"'■Rsfas stwt;:? 5 ? 
st?i «ttc^ 1 «iit ^tcstfc??? "st^ffa? Jife^ 
tcsri ‘c?rfS=n* srpw *fat<r c^T? sitt, fas ufaw* 
tKst-'ssftsifafa?*' sv*$ 1 *fa*i ‘c?f5srT, 

^spjfa *ras «ttfaw'S cw 3i?f 

5tt*l SICTH!*? S^fffa faf??3 *$U3 *tle? 31 S<f«. 

’SS f |51 I 

( sensation of colour ) t<|^« ^sffarSl 
( colour blindness )—f| ?t3l ?sjl '5t?1e^5 

$Stf 5fR1 C? StCPlf^-nfar 6f<t Brtfare? *fat? 

( retina ) *tfa?1 C^te? *HftE«fa <4*T>t etfafas ^5*fR 

>ci<t; ff*fa-stisrt?1 CT? ^tfafaCT? Wttl C?t 
sfs ?<J ^sjfa sfaTOT3 5? I fas STCSr*- 

?farc C^^T ?5T^ ?tf®f I StCStfa-Ttfar? 

>rt^tn?i^ swot? f?fa*i stfwH ?t?t srtre 1 

?W$C$ SW1 <i§t fafas ?? wfacs *n^ 1 *ts- 
31=1! #t5?9 ( CT*R ?rtc«? ) sitCSt? faw 
wfacsre ^t^r? ffas? fa?l ?falt <2tfa^fa® 

cw*n ?t? sr?1 c?T*f ?? arsrip ^%is 1 tKcstfarora 
<& ?«fat^fa fa sme? sf?l ®ftc?p i st5l «ii<R c®t*rai 
'stpi <jfac$ nrfsi:? sn 1 



c*r stetof? vgVft ?°v stre 
'spra *rr<*i ff^rRr «t% ^ i ftCT^s *rt*r « 

HfSr *rt<f*FJ ffaffS *itW sn I 1 br?PF TO 

CT®W1^hf ( engine driver ) ^ W9J 

am* «t^ e i *i<Sre c*«n fron «itw i 

‘CSffot’ srfsw 1%fi? *\ fpfa-srtS? C^Te ^sfft^sl? sra 

JlKi*! Jtfforsl SFftral «ttw I 



TOW | 


->/VWW- 


fafecwnte*. cw.*§^&^z*fa §j)^ 

?$r sn?H3 fafWOFT s— 

“tsawi ataa* *ijswqif=» ca«i #itcs i *iti 

^F5J^ ^7^ *Tf1% • ^a^tfa *sjfe ^t9 'G ^fWt3WC»r 

fafas stales i 4ww calf a ^fial wa\ caam fa*j^$i ac$ *sra*i 
atatat^ra cata*raj ^tas^t ^a^tft ^ca*a ca fat*ra «i«ta fe $tsi ^asut 
^<$ta a?fare stca i f* ^t^aaifa fbfwt«rci^l. f% cstfoe*frrfaaf fa* 
^csrwitf^-«wt^l aa^t st?n aforatsa ca calf a fsfa^ata m §aa- 
to 5 *! ai^fte calf a *mj « ^fiata fac*ia ^taawsi ®itcs i «itaai 
■fta acai catfa caal toc^ ca aa'fta ^*lW"r ^tcs 3tst« srtfa al ai srtfare 
csgi a*fa al ^a; 'imaf fsftvd "(tea ca ^?ta §*tc*f*f «ms stste srtf^r ai i 
?$an ^caa? T^a fa^ts acS i ^aa fa* «aa, *iaj vs tsasata £aaaj c^ catfa 
«iast^ g^i'Q af&al atca* i 4aa =?c^ 

^«ii ^Hf?Tffic^ f®if*i® ?'s?ira ct *rt«rtwR[ ixi^tt ^<f®<i 
*I®t=T CTtSSI S&StO? ®t5jtt® STfatiT C^t* I 

ifltSM iil?«ttft ■'J^ 5 ^T^T ?ri>tC® Sit^l ^fc® I*#” 



( * ) 


Lt. Col. U. N. Mukherjie, At. B.+ 
C. AT. (Edinf AT. A\ C. S. (Loud) fafastCS*—“«Itfa *T^ 1 Srf*t611 e l CW 

*«awr ntfc vfan faw n® vfaitfs i f*«t **ro *tsrtai <5T*t* 
4 m &C 5 ^tcn fatm #5 *1 1 $wtfit mfa 

*t$tv?r vrot* ^ 1 fa$ $t*iw**wj cvt* *1*1^ ^ 

**; 4Uf *j* »itc*w stria ’S "tfosw *wjtfa tocv c*1fav favsi cm cr* 
unfit cmfiti cvs «iwt 8R§ ®trtw* *tai mfas r'sai to* =ra 1 wi*tb**i 
*Fp *{8W *}5p)1 Jf^ft ?TS1 ft? WPl if5l 

»jft«f»ps «itr.5 1 sitC3?t ^r.5 ■sjc? <n*ft 

^ffe'S I 


Dr. J. N. Mittra, AT. R. C. P . ( London ) .—“* * I have gone 
through the book and am glad to see that in has just filled up a 
gap in the popular scicnr e series of books in the Bengali literature. 
It is written m a plain caM style :- * * It should he in the hand 
of every housewife . 1 


Dr. M. M. Bose. AL D., L. R C. P. ( Edin ) :— “I heve read 
with much interest Balm Shama Chum Dej’s “^Sa£}i*l w The 
treatise has been nicely arranged. / have no doubt it will he oj 
great help to those zoiw take up the sacred and important duty of 
nursing siik fnoplc. There is also a chapter in the Book on 
accidents and how to meet them.” 


Dr. Sundari Mohan Das, AL /;., AT. C. P. S author of 
“Hygiene in Bengali'\ “Small ~p<?\ and Vaccination ” &c. &c. .— 
“Practitioners arc often at a loss to understand why the pounds 
and pints of chugs they prescribe do little good to their patients, 
and their jo> knows no bound when they find a little extra trouble 



( « ) 


in advising the attendants toscpaiatc the ficsh phials lioni the 
old ones or to administer the medic mes and meals at icgular 
intervals is amply- icpaid by the rapid linpiovcment of the poor 
sufferer. So between the patient and his physician stands i (lass 
of people called mn w * or attendants who have no guidance except 
love o lucie. Itis e\ticmel> gratifying to find Balm S!i\ima 
Charan i)e coming to om u-.euc by a scientifn attempt to teach 
^his < la^s His “Susrusa" will be of immense help to thou loho 
din m the 57<X. J 


?Ff«tS <Ff<13SH 

s*5t*ra Merciless %— 

«TC*R CW V^t'S sWI cm 

«*C* I fa's 4$ 35? 4 ’Rf® HI I ^ 

«Rlt5I *it!*n OTTFf'l 3ft, C3 4CWP?l3 f 
srt^ I ®t3l W ‘Rs 23*I^1i> I 

■5*1*11 vfit ^i1<f >2JC<n®^n^ 31^ 555?WCS 5*C5 5fR 

I" 


( MW £5*11*. 50*s )—“®lt-ltC*r< Mt*f '5-2H1WW CitM 
«W 3^« fclH 3^ ^to Cl«I1 3t3 I ■afSfa £3fM 

2(3153*1 31^4^ etfqq ‘\A\ $®^t3T'S S^tCM I 4^ 

«ic?r *hij «ra 3 «iTtfl. t^itW «ra "5 « 313313- 

'S *11*1® *1*1® C3tc?l3 *iCT*«f£i «i«rs?3ta f333*3* 

^1313 *f3C3i *fi*TOl I” 



( 8 ) 


s$i Mi >®-8 )—"* * «i9rf?c^ 

^afi^i i saiwt* c?tcq fsfwrl fro ^ *tus i « 2 K?rf*Tffa **m\ to: ftps 
vtitu ^rtc^p i ^52Pit5 w cat’ft §<33 ** sit® *i^®? 

ffcfavrl W P I fa >£Ht%$ $2fat **1 -ill $T3l WHRFt 
filters #ltcf I t?PT ‘ p lf%C5gW'©fil 3?K^ fawfa fTO ®t*mi I 
$3lcs 'sit^^ M «fcat^?la faia #itt$ i £Jr.^F ^5^ ^*fRl 

*ttd sim? nttc^H, ^»?>ti *ic? ^c? 

*itinj ?tc? i” 


(«*1*{&?J&, i«» 8 )—“•!= * -■:• cwfaal ?■$[ 

^ “Wir ^rtf-PFi% *iw vWtft §*ttwa shafts i At *&* 
aiaaw Jprffs^ta afoul , ®it*t1 ^c$c§ i att*a ®Tai gan upw. faw- 
^tf&an %*tcat% w *3^pit?l« sjfafsR* #itcf i C^lt^t^ C*I31 «5£fi*T! 
*WWS 5RF?3 *S!3*1J 55T®3J fajJIT </lt <5IC^ 

^tc? i <at astral >2 R:^j^ ’tsc’s? ^?t? *r$ ^?i 

$jffr\S | # # #” 


v?t?ff (ca, >*»*!)—“* * at«ftfoii 'siito, 3t*R aw « ^t^n cw 
eta’ll aaaasR * a^aj faa?rcflim 'e fkw sroTaiwt^ $reifa* aftfaaw 
« #iti§ i ^safiai *|w. catwsai m w 

ot^l *rt?ftfa* as«na fasta ^tata 'Q aca *iifa *rt$ai atrea i ^ata ^stia, 
«i<iai at^ §5sw$« mata *waj -W^t a*r®:, cat^a fogwj §*ifas #n 
^Tfcal Caffl ^fa *mi I vill Sf?^ C*H *®H <TO^1 CTtW ®fata I “<$5flTi” 

(SIC'Sj^ *tf?rctc? « ^IfeatatCT to #? ?«?1 i 

<iit ®i«i5 «rf® (£ic?rt^5 

(Slif^ #c® ntc? i «■ * •* 



( « ) 


The East (July 3, 1807 )—* This is an excellent book, 
containing as it does, instructions of varied nature as to how 
and in what respects, patients suffering from all kinds of disease- 
are to be attended to. It is so nicely got up that it furnishes 
a very pleasant reading to all those including parents, who are 
required to nurse the sick. It is indeed a very useful and exhaus¬ 
tive treatise on the all important subject, the nursing of the sick. 
We would commend it to our families all over the country. Every 
family will do well to have a toyy of it. * * ' 


Indian Messenger (July 11, 1897 )—“* * ought to be on the 
bookshelf in every household in Bengal. The importance of such 
a book cannot be gainsaid. Mr. Day s manual, the first of its kind 
m Bengali, is well printed, nicely bound and moderately priced 
at a rupee.' 5 


Indian Mirror ( July 31, 1807 )—“This is a Bengali book on 
nursing the sick. It gives clear directions as to what nurses 
should do in regard to the different ailments, which they are called 
upon to deal w ith. M ints on Hygienic matteis and the prepara¬ 
tion of gruels and diet find a large place in the compilation. A 
list of domestic medicines forms the -.ubjecls of a separate chapter. 
The nearest relatives or friends invariably attend on the s:ck in 
the Hindu household, and as they are not expected to possess the 
technical knowledge of the professional nurses, the book , under 
notice , will be found by them to be of ini men se valued 


)“"* * 

i fora fsraftw to. w i ^ 

mm fora i * * *" 



( * ; 


(sini, ) ••* * ^ *\m cat% 

7^ if® sroi ^1 *rctfUf& cm i ttfra SftfaTil 

fasu 'ssftC^ I *tf$% tsaSPrt 'S f*ra*tt5R ^ ^*HlS MtfTO ^$1 

*£for I 3fc?3 Wl <R*r fl^Sr l ^T^Tj 'Q ^fir.^t^t <2l^f*1 

fewtft i ^p? v£i?s*r *3 ^f *ftei ®rr^*^ r 


Calcutta Gazette (October ].% 1897)—“A very useful publica¬ 
tion contaning instructions on the proper way of nursing the sick 
and the preparation of different kinds of diet for them. It also 
gives a number of recipes for cases of emergency and accidents.” 


TjSjg ( oc£*f m >o*8 )— H * * «W C*t% fastf «awi 
^5, cw %Ht 9 Nj fac® 3R. *w ^ira ^ ^ *w«i cstc^t* 
C^TSt 3 ^ fcftvil ’Rfg ^ft5 I ^3*1 w fflsi « %t*H 

%\§3J I c*WW I 

f> fHm I” 


vs'fa^T (£ ,5 is» i«°® )—“* * c«fc*ra ^tfsprtw 

C3lC*H« 3Cqt ^ ^ I W <S«Wfll (Rt^t ft v iS 

^ *ras «w c&tl « m ^ct*f*pbi 

$$ i wrcf^ww c^w-nai |5f i « aratcjR m\ ^ ^,-pw 

fn*1 « «wnsm ■awtaR rtcs i *t®i «T*fa fsniwaw 

;-<PTO «t^*l VTRt^l «WKTO, 'I 3 !^ 

6t5j -n i ^ f*ft® ^mi «mrtw* erff$fa?p^ w 

‘St^WfiJ *1TO 9f5| Pffl 

fkw mwtFi *r*i < f&sii 9i i 



( 1 ) 


jpitOTtBi ctftn c^n *f?r * 

an# m 4Vs W ^£3 *Tt3tPlT ^ *&5Tl *f?l5tt§=! I 

W *r*Tfa^ *lfwt*lWf#5 ; 

*** *lTfr^tC»?f 4 amtfsi I 

fr* c^wrta *vfam «Bat ¥*wt« f»w vfi?t 

631 3ft I 5Jtfiwi 5tir.3i<I^ U]t <51=? ^®T*H4 t v*W *t*W^ 
f»|5 5'QTfl ^5f3<5 i <gwM, ^itoa® tfii. »ip®*i orwl. *mi ^i 
cf* <wi f&if^i aw. jtuw cwtfTCB ^ftsrcm ^rroffa *if$5 
’iftfc® «!«i. 4 wt a>fw awr-faf*^ «w?rc:*f isjsfet^ 
if?I1 ^ g^t i ^tsiW s^ f-wwrNt 9 tfi^i--2if^nrrf*F5i w srlfa^i c&?n 
wi€>i%< *imj sfosm aifeai fantbi 

itfw f*rai *wi ®w ^t>i *rica i st^te 

*Ntfs ^tf^i^l ate ®tfaai ^fvsi fafarl ^aaoK ^ *Nfatc*r faffji 

r*ffi5C?f\v5 C*W$C3 ^ ftf^l CW® 5)3 4a‘x 3^5^ 5* 

(fai C3tCW 3ta m f^-sf5iwjt»lCT5T BW—f^TS v tatea ^TfflWa ®rt^*l OTTOT 

i * £t^ < .«•« )- % ‘j\t «js*«rrft *tw 

Fa I sp-rort, catf a «ifi> a*#?!, vsai ^faata catetei « ateay 

fjr^n, $a< faata ^teta pi*, •tpfra *asiwtPia %z& arorfBi^ karate, 
^catpia *3ai ^"5 *mi. ^15^1. *taiteaj frw, *wj 
jferrw, carofaww -itat 9 ) wtar a^faa = 20 ^% faaa af«te 
fitcc i <w ^awft ^t*a a$«retafesii ^teTsa 6 ! at^t^* fffiPrai 

T 

4^ fSBtel 'St®!^ I W «t5f ®t5*tC5R f&f^^^lt'Q 

##P ^2W1 >8 ^W«W ^ l” 



( * ) 


( *it"f )—"* * * ®rfa<n *KW» 

aattateafa aatfs fasta avwn <stfi ataifi® 

&W& 1 ^tavafa '2rnrr®f 5 ft? faaora afstapn 4$ araiw ajurasa ^f% 
^ Tfl^fara 

'tfesi *tfo«M faw ^*HF5 5tc^5f l” 


^SJ^f ( *®t asit^*J» )—“* * * a^§aa caw faatw*! ai» 
fa*f* WVta 1 WfatCW ifOTI CTOB1 Clwf^lCSIClR 353 fa %1 ^Ccl 
*iT$ai n ; wswfii siTtaa ai ; ^t<? c&,m estate «ta stetraa 
ftfavitte atPMt'0 nrs i «gjt3it^ e i ata *fgwrta sram 
s^ca ^taiw fc*wia ^faraa ai*i ai?, >211*1 aist^raa 1 *(wifa 

ct ant«i #rt« tFTs faSto ai^ta 2tat*i 1 f^ *ffg^T<! 

^ «$jsvrtft to *tfro ^rat*5 

apf? 1 # * *” 


(artvi, )—"* * * *s *cwrtfa3« w? a? 1 ??!:*] 
fat*re «*rcal a»fa*lfaila 1 cfl ' 5 J^*ITfa ?}fW£ 33 ^ 









